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INTRODUCT ION

The purpose of this career preparation curriculum outline is to
provide the secondary school teachers and post-secondary instructors

with detailed information on student learning outcomes for completion
of the career preparation program requirements. Information contained

in this outline may be used as reference by students,; counsellors;
school administrators, employers and the ‘general public. _Performance
standards and .guidelines for instruction will be established according

to the criteria developed by teachers for the modules and courses
which comprise each career preparation program.
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PART 1.0 AIMS OF EDUCATION

The basic function of the British Columbia system of public education

is to_serve society and to meet the needs of individual students.
School personnel have the primary responsibility to educate everyone
by enabling each student to pursue excellence, to experience success
and to realize maximum potential in every course. The curriculum
should enable each student to achieve educational and vocational goals

in the development of their interests, skills and abilities.

Central to that responsibility is the prorotion of learning, the
acquisition of knowledge and the mastery of skills: This is essential
to provide the student with a solid base upon which a successful future
may be built. This responsibility implies an obligation to go beyond
the provision of a learning opportunity and tc link instruction and
learning through activities that make it possible for the pupil to
become a purposeful, effective and competent learner. Students should
be encouraged to develop a sustained interest in learning and a con-
fidence in their ability to learn by the realization thst any study
becomes effective through an orderly and sustained appr=ach.

The primary responsibility of school personnél should be complemented

by the many other facets of school 1ife which contribute to the ,
development of the maturing student. Teachers should encourage sports-

manship, good health and fitness, promote a willingness to serve the
school and community, and provide opportunities to appreciate and

share in the social customs of the school and society. Students should
be encouraged to be active participants in the community by meeting

their obligations and responsibilities as citizens.

The philosophy of the school is best achieved in a purposeful and

challenging environment which motivates the best performance of
students and staff. The environment should be safe, supportive,
rewarding and satisfying; and should reflect mutual respect and ,
courtesy among students, staff and parents. The facilities, equipment
materials and organization should enable students and staff to pursue
stated educational goals. The environment must also be conducive to
effective participation by the staff in decisions affecting them and
their students. Such participation is fostered by open, flexible and

cooperative patterns of organization and communication based on a spirit
of mutuality.

Teachers, parents and the community share the responsibility for foster-

ing the optimum growth and development of each student. Shared respons-
ibility should be directed to the end that each student will become a
knowledgeable, self-reliant; self-disciplined; adaptive human being with

a sense of enduring values and _social and civic responsibility; able to
communicate and participate effectively in.a technologically advancing
and increasingly mobile, compléx and changing society.

B
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PART 2.0 SECONDARY SCHOOL PHILOSOPHY

the individual in a chang1ng soc1ety Organization of the secondary
schuol system is based on the belief that students should be provided
with a meaningful sequence of courses directed toward a particular
purpose which they. themselves consider valuable and which Ties within
their abilities. Motivation of adolescents to maintain-a positive
attitude with commitment to their studies is a challenging task for
teachers. Students need educational experiences that will help them
to cope with their responsibilities in society; to prepare for further
education _at a college, Provincial institute or university; and/or to
enter employment with a marketable skill.

General goals of the secondary school system should be incorporated
into the educational philosophy of each school. Secondary school
curricutum goals should:

a. provide opportunities for all students to achieve a maximum of
general and basic preparatory education,

b. emphasize those subjects needed for individual intellectual
development for future career goals,

c. enab]e students to arrange subJects into broad patterns or

programs on the basis of their interrelationships and useful-
ness for further education and employment,

d. permit individual choice of school programs according to

alternatives that are available;

e. include opportunities for students to develop personal interests
and avocational values, ,
f. increase opportunities to relate course offerings to the needs
of the school population and the community; and
g. allow students to select far themselves educational goals and
patterns of study in accord with their proven interests and
abilities.
As students acquire and develop their skills and talents at the
secondary school educational level; interest in future careers .
becomes increasingly_important._ The need to improve the_transition
between schools, colleges; Provincial institutes and employment has
beeén addressed through the introduction of career preparation
programs.
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PART 3.0 CARZER PREPARATION PROGRAMS

3.1 Aims_and Purpose

Career preparation is vitally important to every individual in their
choice of lifestyle and their economic security. In conjunction with

the provision of basic education for all citizens, the school system
should ensure that ali students are provided the opportunity to
increase their awareness of career planning leading to vocational
choices. The general education acquired through the public schooi
system should complement the personal and intellectual development of
individuals for success in the world of work:

Occupational needs are never static and students should have the
opportunity to increase their awareness of the world of work while
attending public schools. The influence of modern technology has
altered individual and family Tifestyles and many students recognize
the need for preparatory training that will lead toward success in a
vocation of their choice. This increased emphasis on education and
training will help students to understand the increasingly complex
world of business and industry. Pertinent questions should be
considered. What are the qualifications for particular occupations?
Which occupations require a post-secondary education or other
credentials? Which vocations require work related experiences?

How should the school experience provide for student needs as they

consider their future careers?

The last question is being partially answered through Career Preparation

Programs. Students who enroll in a career preparation program will gain
a broad overview of a particular industry and will be provided with

vocational experiences in a career area of their choice. Essential

components of the total program include specialized courses with coopera-
tive career preparation studies and the compietion of all requirements

leading to a secondary school graduation certificate. Examples of some .
career areas are the hospitality/tourism industry, genéral mechanics and
business education. Graduates of a career preparation program may be

qualified to_pursue further studies toward a profession, attend a college
or Provincial institute to acquire further specialized education, or
proceed directly to employment with some marketable skills. Secondary
school teachers will need to cooperate with employers and post-secondary
instructors to effectively integrate the career preparation programs.

b
.
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Adults at the school and community level have a responsibility to
enstre that all students will achieve a basic understanding and
awareness of the world of work to prepare for emerging treéends in
society: Increased school and community cooperation through the
career preparation program will provide appropriate educational
and career development experiences to help students acquire market-
able skills for future employment. This new program for the
secondary schools is consistent with the general aims of the
British Columbia schoo} system in striving to meet the needs of
all students.

The development of students who can think for themselves and learn
on their own is one of the more important educutional goals. In
career preparation programs, practical experiences that combine

methods, resources and activities provide an important teaching

strategy to enhance learning and thinking abilities. Both indivi-

dual and group problem solving strategies help students to utilize

abstract thinking abilities through practical learning activities.

In the grade 11 and 12 school terms, students in career preparation

prog*ams have opportunities to apply basic skills and abilities

gainea from earlier educational experiences. Learning outcomes

become more effective when students can develop abilities and
talents with new applications and a wider variety of resources.

The career preparation programs in British Columbia senior secondary

schools are designed to provide students with options that _enable.

students to enter the work force, proceed to a college or Provincial
institute or to pursue further academ1c studies leading to a profes-
sional career: Courses related to career fields at the senior
secondary level are intended to improve the transition of Students
between school and employment_and between school and post-secondary
institutions. Students enrelled in a career preparation program
will participate in cooperative career preparation studies to spend
part of their school time in a learning situation in_the community
at a training station. This. exper1ence is designed to provide
practical experience for a student in an occupational field directly

related to a program specialty in the school.

A1l students will utimately enter the work force in some capacity

and career preparation programs will assist students to recognize
eurrent occupational practices and the avenues for advancement toward
career goals. From these experiences; students can be encouraged to
recognize the spectrum of employment within an occupational cluster.

20
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3.2 Coré Curriculum

Many of the core curriculum learning outcomes are integral parts of

the learning outcomes that comprise a career preparation program.
Students will be encouraged to relate their basic education experiences
to practical experiences through the application of talents, skills,
abilities and competencies to simulated roles relative to future
employment responsibilities.

Career preparation programs provide opportunities for students to-
apply the following aspects of the core curriculum to their school
experiences: (a) reading; (b) writing; (c) speaking; (d) principles
of measurement; (e) roles, responsibilities and rights of the
individual in society; (f) research and study skills; and (g) inguiry,
analysis and problem solving. Practical application of the skills and

purposes of the core curriculum to the career preparation program will
help students to function effectively as active and responsible citizens.

3.3 Responsibility of the School Staff

Preparation for employment concerns everyone and the educational
experiences of a student have a direct impact on each person's _ _
selection of a career path. One's choice of an occupation is closely
aligned with the desires for a particular lifestyle. Teachers in our
schools have a major responsibility to assist students in the develop-
ment of attitudes toward work and the rewards that one may expect from
future employment. School experiences should help people to prepare
for satisfying and successful employment. From this premise, there is

increasing recognition of the need for students to relate their school

experiences to career goals and the benefits that can be derived from
the completion of courses for career advancement. i

The school experience for students should include the acquisition of

career information; the development of skills and talents for specific
occupations and the opportunity to gain practical experience along
with completion of general education requirements. The purpose of
career preparation is to provide students with information and gen-

eralized skills which apply to a broad series of interrelated occupations.

Students will then be able to make meaningful decisions concerning the
advantages and dicadvantages of occupations. Along with the general
education requirements a student on a career preparation program will
compiete the following studies in grades 11 and 12:

trade 11: General orientation to an occupational cluster will be provided
in school by practical experience in a career field and cooperative

career preparation studies. To understand the occupational competencies

required in vocations, students will have access to resource people and
to_information that will help them select a career. This cooperative
approach to the involvement of community personnel is designed to .
broaden the students' educational background and perspective of possible
career paths. .

2
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Development of skills and talents is the primary purpose of the practical
experiences. Courses that comprise the specialty area of study must be
directly related to occupational requirements for future employment and
to the related programs offered at colleges and Provincial institutes.

Each coyrse71§7d1y1ded into units and modules with student experiences
described in terms of learning outcomes. Students will have the opportun-

ity to explore a wide variety of core skills in an occupational field and
the expected performance levels will be identified from the curriculum

outline.

Grade 12: Student attendance in these courses will lead to the acquisi-

tion of skills and talents which may qualify them for entry level

employment in related occupations and/or for advanced standing at a
post- secondary institution: Emphasis is on career preparation; not on
training for specific jobs. As students build on the earlier experiences

from grade 11, they will be better prepared to focus on their future
career goals:

Classroom experiences will be supplemented by cooperative career prepara-
tion studies which provide for community based learning external to the
school: Teachers in each career preparation program will arrange with.
employers in the community “or each student te acquire practical experience
and will then conduct visitations to the training station to assess this
learning experience. The eXterhal braéti%a1 compéheht of the program
training plan: The personal contact between,teacher/emp]oyer/student,
will strengthen the program..  Teachers should assume the responsibility
for coordinating the activities both at the school and the training
station.

3.4 Definitions

Caréér Préparat1on Progrém A Careér PrepératiOn Program is defihed as
courses in major vocational fields to form a systemat1c pattern leading
to graduation from a senior Sécondary School with advanced aduission to
a post-secondary program and/or diréct entry to employment. Requirements
to complete a program consists of six approved specialty courses (includ-
ing cooperative career preparat1on studies) to¢ sther with prescribed
constant courses and electives to meet the criteria for secondary school
graduation in British Columbia.

Career Preparation Program Teacher: A suitably qualified teacher employed
by a school to teach a specialty subject and who, in addition, has the
responsibility of coordinating and supervising related job experience.
Cooperative Career Preparation: The process of integrating the instruc-_
tional, administrative and organizational activities of career preparation
experience into a cooperative relationship between the school and the
community.




Cooperat1ve Educat1on A comprehensive term used to descr1be shared

of educational experiences that will prepare people for employment.

District Work Experience Coordinator: A teacher employed by a school

board to direct, coordinate and supervise work experience and cooperative
career preparation studies for the whole school district.

Training Plan: A written outline indicating what is to be learned by the

student at the training station and what is to be taught in the school.

Tfajﬁjﬁgrsbbﬁéér’ The individual at the tra1n1ng station directly
responsible for the supervision of the student's activities external to
the school:

frainihg Station: The location external to the school where the student
receives training related to an individual career development f'an.

WOrk Experience ACtiVities at a tiaihihg station undertaken by a

cooperat1ve superv1s1on of a qua11f1ed work exper1ence teacher and an
employer.

3.5 Definition of Curriculum Terms

Learning Package: A self-contained package; comprised of a series of
modules sequenced in a logical way to progressively build knowledge and
skills which will enable attainment of an intended learning outcome:

~ The package should include a diagnostic pretest and a posttest.

Learning Qutcome: A learning outcome stated in behavioural,; measurable,
or performance terms is an assertion of what is expected to happen as a
result of learning having taken place. The statement usually defines
what the activity and subject matter will be, the conditions under which
it will take place, and the minimum performancé Standard réquired. The
purposes of the learning. outcomes are:
a. The student and teacher know what is expected upon comp]et1on of
) an instructional unit.
b. The most appropriate instructional materials and stratedy can be
chosen in order to ensure achievement of the learning
~ outcome.
c. The statements provide a basis for measuring studént progreéss
related to the learning tasks.
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Module: A combination of goals; instructions, content; and activities
which facilitate the development of a desired competency. Each module
focuses on a specific job task and learning outcome: Modules may focus
on the need for essential knowledge; or hands-on practice, or integration
of knowledge and skills to perform a job task.

Modules for Self-paced Instruction: The students can work through the
modules, with the supervision of the teacher, at_their own pace, instead
of an imposed time schedule. The module is completed when the student
demonstrates mastery of the intended learning outcome.

Vocational Education: The educational experiences offered at the secondary
and post-secondary school levels that provide individuals with Skills

and talents to develop capacities for: (a) entry level employment; or

(b) upgrading in_an occupation, or (c) retraining in a new occupation,
leading to qualifications for employment requiring less than a university
degree upon completion of the program.
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GOALS OF CAREER PREPARATION PROGRAMS

Review Process

From a review in 1977 of the effectiveness of seécondary programs to

adequately prepare students for future employmént, threé conclusions

were made:

d.

b.

There was a need to undertake a more efficient and relevant

use of student time for the grade 11 and 12 years. _
There was a lack of realistic orientation to the world of
work and this was deemed to contribute to the poor employment
situation for many students.

There was evidence from the Report of the Commission on

Vocational, Technical and Trades Training in British Columbia,
(1977) that more effective vocational training was needed in

grades 11 and 12 to adequately prepare some students for direct
entry into the work force.

Pilot programs in career preparation were undertaken in various areas

of the p
supporte
a.

rovince between 1977 and 1980 and the results of these programs
d assumptions that: S

in addition to the present provisions for secondary school

graduation, the school may extend the opportunity in grades 11

and 12 for a student to gain marketable skills and/or advanced

standing_in post-secondary courses or programs;

the provision of employment skills should not reduce the
percentage of graduating students when compared to the school
population generally; S
the provision of marketable skills should have a positive
effect upon the graduates' employment opportunities when
compared to the total graduate population;
the monitoring of the pilot projects would provide information
on the effects of the projects on the number of students
choosing to further their full time studies;
the pilot projects would have a positive effect upon the total
integration process between secondary and post-secondary
education (including the Apprenticeship Branch of the Ministry
of Labour); - S o
the funding arrangements for the:pilot project would provide
the information necessary to establish a rational system of
funding if the projects are extended to the whole province;
monitoring of the pilot projécts would provide information on
the effects of the project on: . } }
i. the basic comprehensive graduation programs offered
. 1n the schools; ) ,
ii. the standards and expectations of post-secondary
courses and programs with respect to secondary schools,
and i ,
111. the possible areas of conflirt regarding the responsi-
bilities of the secondary school and teachers and the
post-secondary institutions and instructors.

2



4.2 Recormendations

In 1960, the Ministry of Education agreed to the recommendations of

a steering committee that the career preparation program receive
formal endorsation. Four goals for the program were established.
The Ministry of Education should:

a. foster career training in the schools without sacrificing the
genera] educat1on funct1on of the schoo]

b. increase the articulation of programs between secondary schools

and post-secondary institutions _hrough joint development of
relevant curriculum units in career and vocational areas,

c. define the career preparation program and monitor career

training in order to assure the status, quality and provincial

credibility of such training, and

d. develop, through joint consultation, the administrative frame-

work which will guide the general and specific conditions for
course recognition by post-secondary institutions.

The pr1mary goal for the career preparation program is to provide
students at secondary schools with the opportunity to gain increased
awareness of career and employment needs without sacrificing the
general educational function of the schools: Courses are designed to
integrate with the business and industrial community and with post-
secondary colleges and Provincial institutes.

d.é Student Outcomes

a. to deve]op competenc1es and narketab]e skills for some

. indgividuals to prepare for an entry level job; = .

b. to acquire prerequisite qualifications for some individuals
who may pursue further training and/cr advanced. placement in
an integrated_program at a post-secondary school;

c. to_attain skills necessary to locate; read and comprehend
material or literature rélated to their particuiar field of

. career interest;

d. to attain a basic lével of skills and talents needed for
emp]oyment in a part1cu1ar vocation (occupation);.

e. to achieve the competenc1es necessary for critical th1nk1ng

, and problem so]v1ng in_a specialized area of study; .

f. to develop self- d1sc1p11ne for constructive work and study
habits;

g. to develop feelings of pr1de and self-confidence in achievement

, and progress; ] ] . . ) )

h. to acquire a sense of respéect and corncérnh toward personal
property as well as the property of others; .

i. to increase personal and social competencies and acqu1re a
sense of social responsibility; and

j. to increase coopsrative work skills to attain ‘group goa]s

26
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PART 5.0 ORGANIZATION

A career preparation program has been defined as a selection and
arrangement of courses in general education subjects and in major

vocational fields to form a systematic pattern leading to secondary
school graduation with qualifications for direct entry to employment
and/or advanced admission to a post-secondary school program.

5.1 Goals_ and Outcomes

General goals are provided for each program, each course, and for
each module within the course. These goals are intended to provide

general direction to the teachers, students and employers to indicate

the broad parameters at each level.

Learning outcomes are specified for each module in terms that will

indicate the performance levels that students are expected to achieve
for completion ef each unit and course. Criterion referénced tests
may be developed by teachers to ensure that projected competencies
for students are similar in various regions cf the province.

5.2 Program Requirements.

Requirements to complete a career preparation program consist of
four constant courses; six provincially approved specialty courses
and at least two additional elective courses for a minimum of twelve

courses to meet the requirements for secondary school graduation.

Within the six_specialty courses of approximately 120 hours each.

(minimum of 700 hours), students will complete units in cooperative
career preparation studies in grades 11 and 12.

Courses in the sample outline that follows for a student program in
grades 11 and 12 should be regarded as the basic requirements for
graduation with a career preparation specialty. There will be situations
where it will be necessary, and to the student's advantage, to apply the

elective courses to subjects as mathematics; physics or general business
to acquire adequate preparation for a vocational choice or for require-
ments of a post-secondary institution: Students planning on a career

in trades related to general mechanics will benefit from a mathematics
course while another student may require a business education course for
a career in the hospitality industry. The student program should bec
organized to provide the most useful background for entry into a chosén

career field.
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CAREER PREPARATION PROGRAM FOR

GENERAL MECHANICS

English 11
English 12

Social Studies 11 = _ -
Physical and Health Education 11

11 General Mechanics

”””” Mechanics
12 General Mechanics

cP )

C P 11 General Mechanics ) L

€ P 11 General Mechanics ; Minimum
. R L , . of

€ P 12 General Mechanics 3 700 hours
C

C )

pelncBac il
[l
~
[p]
1)
3
1]
]
o4l
st

4 courses

courses for graduation. For further

details, refer to the Administrative
Handbook 1981.

REQUIREMENTS = completion of a minimum of twelve
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5.3 Guidelines

The fundamental purpose in the foregoing organization is to ensure
that students complete the general education constants and acquire
some specialized experiences that will prepare them for employment

or continuing education. When students enter a career preparation

program in grade 11, they will concentrate on the acquisition of
core skills related to an occupational field or industry. Development
of personal and interpersonal skills and an orientation to the organiza-
tion of business and labour will be an integral part of the learning
procesc.

In grade 12, the students will move from the core skills acquired in _
grade 11 to more specific skills related to an occupational/vocational

choice. During this school year, students will gain practical experience
in community based learning activities at a job site for a minimum period
of 100 - 120 hours. Teachers of the specialty courses will arrange for
the external practical experience with various business firms and visit

each student at the training station as part of the cooperative career

Preparation studies. Teachers should prepare information -that will
assist the employer in assessing the performance of the student at a -
training station.

Practical experience is an ‘integral part of the educational program for
Students enrolled in career preparation. 'School credit is granted for
the cooperative career preparation component at a job site but the

student should not be paid wages while working under the supervision
of school personnel. The student must not displace a regular employee

and should recognize that there is no assurance of a job at the conclu-
sion of the training period. '

In addition to Workers' Compensation Board_coverage for school arranged

cooperative career preparation with an_employer, a student or their -
parents may choose to purchase personal accident insurance. Any student

under the age of majority requires parent or guardian .approval in
writing before participating in a learning situation external to the
school: Further details and approval forms are available from the

Ministry of Education (Career Programs).

5.4 Advisory Committees

(&, ]

- Advisory committees can perform a valuable role in the development of

career preparation programs: The advice and guidance provided to

teachers by répréSéhtativégfof”employers,,émpldyéés and the community
is extremely important: The function of the advisory committee is
not to establish policy or to make financial decisions but this
voluntary group can provide a vital communication link between the
school. and the community. Recommendations for action will represent
the best advice available to plan viable programs for the benefit of
the student. 7

21,
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Functions of advisory committees as they relate to career preparation
programs _are: _ o ] o
a. to assist in determining and evaluating the needs which the
, program is designed to meet; S
b. to assist in defining relevant pregram objectives;
c. to assist in promoting public awareness of the instructional

program by colleges, unions, professional associations, employers

~ and appropriate community groups and government;

d. to assist in securing community support of the instructional
program; including formal recognition by industry and regulatory
bodies; as well as government approval;

to assist in the placement of graduates; and :
to assist in obtaining and coordinating student field experience
in the community.

~h (D)

related associations, and post-secondary institutions in the_region.

A suggested composition for the advisory committee would include:
Superintendent of Schools or representative; school principal or -
reépresentative; teacher(s); college or Provincial institute representative;
employer representative(s); employec representative; district career.

coordinator (work experience coordinator); labour representative; school
trustee.

5.5 Cooperative Education

Education is currently viewed as the way to prepare people for their
lifework and the need for experiential learning is evident. One of the

proven methods for the student to develop responsibility and dependability
within the educational process is to arrange for organized learning
experiences with an employer. Opportunities can be provided for the student
to gain practical experience with an employer under the concept of
cooperative education: The primary purpose of cooperative education is

to provide the student with planned and evaluated practice/e..periences

which will enhance the integration of theory learned in the classroom.

with pragmatic requirements of the work situation. Acceptance of this_

premise implies that there are definite procedures that must be followed

for implementing cooperative education practices.

Primary responsibility rests with the teacher to:
a. design an overall plan for the student to participate in

cooperative education;

visory ¢ommittee to validate proposed plans

b. involve the advisory
before implementation; - PR L
c. consult with teachers; counsellors and CHOICES specialists

~ concerning career goals for students;
d. establish and maintain training stations;

34
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e. outline parameters of student experiences to be provided by

_ employers; , : : . ,
f. develop a training plan of proposed experiences and how these
_activities relate to school based courses; ]

g. provide guidelines that may be used by the employers;

h. ‘outline the legal requirements that apply to students for

compliance with guidelines from Ministry of Education, Ministry
7 of Labour and the Workers' Compensation Board; L
i. contact the local office of the appropriate labour organization

(where applicable);

J: conduct visits with each student at the training stations; and

k. determine and implement the evaluation procedures that will be
used for each student in the course.

In conducting the cooperative education component of a caveer preparation

program; the teacher coordinator is of vital importance to the operation
of a successful plan. Detailed planning and evaluation procedires will
enable all the affected parties to contribite to the learning experiences
of each student. A1l activities between the school and a business must
be coordinated in a manner that allows maximum opportunity for each
student to practice what they learn. When evaluation techniques are

well designed, the teacher and the advisory committee will be able to
analyze the results and consider changes for improving this aspect of
experiential learning:

Educational planning for cooperative career preparation experiences
are incorporated as an integral part of this curriculum guide, The

provision of the cooperative career preparation studies cannot be
implemented as a separate component in isolation to approved courses.
When people from the education system develop a cooperative approach

With the business community to the learning needs of students, the
transition from school to work will be more effective for all students
who participate in cooperative career preparation.

Teachers of career preparation programs will need to coordinate their

planning with a district staff person assigned tc coordinaté activities

between the schools and empleyers. In large school districts there wiil

be greater need to develop procedures between schools to organize the
efforts of teachers who provide general work experience for students

in any subjects and for students in the cooperative career preparation
studies. The district coordinator will be responsible for maintaining
consistency in policy and ensuring that all legal requirements are
complied with according to school board policies.
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PART 6.0 EVALUATION

6.1 Evaluation Process

One of the_ important components of the Career Preparation Program that
is critical to the successful acceptance by the community and post-
secondary institutions is the matter of evaluation. Criteria within a _
curriculum guide for student performance must be established to indicate

student progress. Evaluation must be consistent to provide the necessary
documentation of the student achievement. Each program is organized in
units and modules to_indicate expected performance in terms of intended
learning outcomes. On the basis uf the statements concerning student

performance, various testing methods may be employed to validate the
achievement for the benefit of the students, parents, post-secondary
teachers and potential employers. I
Included in the evaluation process will be tests to consider progress in

the affective, cognitive, psychomotor and perceptive domains: Terminal

performance should consider theoretical knowledge, practical skills

and the personal and interpersonal attributes that contribute to success-

ful employment. Students are expected to affirm their understanding of

the learning outcomes for each module through valid expression of their
skills and talents. Indications of their cooperation with othars and
attitudes to work and future learning needs are an important consideration
of the evaluation process for career preparation:

Students can be encouraged to judge their own progress in relation to

the established objectives for the modules comprising a cour & outline.
Rigid time limits for each module are not prescribed since there is. _

recognition of the variable abilities of individuals to acquire skills
and talents necessary for acceptable performance.

Learning outcomes and criteria have been stated according to the
perceived needs of the students; employers and. instructors of related

courses and programs in colleges and Provincial institutes. Evaluation

technigues and methods must be flexible but the resuits should indicate
the standard of performance that has been achieved. Collaboration

between teachers at secondary schools and instructors at post-secondary
institutions is essential to ensure that the goals of the program are
being met to effectively integrate courses which comprise each career.
preparation program. . Regular_ meetings of advisory committees will help

facilitate reviews of the goals and objectives and ensure that the
interests of the concerned individuals are being considered.
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Evaluation processes should be designed to assist students to acquire
the_necessary skills and talents that will be useful for a vocational
goal. Performance criteria can be reviewed at appropriate intervals
to ensure that standards are realistic and that employers and post-
secondary instructors are satisfied with the graduates of the programs.
Students should acquire a broad view of an employment field before
they select an occupation that will require concentrated stucy and
preparation. Qualifications for one job are often related to other
jobs and the evaluation process must be designed to enhance student
growth for employability in related occupations. Procedures for
testing in_any career area should help and not hinder student growth
in the realization of personal goals that will lead to gainful employ-
ment. Evaluation should clarify the capabilities of individuals and

provide essential information to students, parents and employers.

6.2  Determination of Performance Criteria

various methods may be used by teachers to determine the progress

of students. Teacher strategies will be employed in the affective,
cognitive; psychomotor and perceptive domains. Performance levels
in the cognitive domain will usually be assessed by formal written

exams. . In addition; there will be procedurées to determine perfor-
mance in the practical demonstration of abilities and other tests
that will require the professional expertise of the teacher to assess
performance levels. There are at least six evaluation procedures

that teachers may apply to assess student progress toward the learn-
ing outcomes in this curriculum guide.

A bank of evaluation resource materials, including curriculum
referenced tests and procedures for evaluating manipulative skills,
will be developed and made available on a provincial basis to assist
the classroom teccher and to serve as externa’ benchmarks: At the

same time, within the six categories below, it is expected that
teachers will develop and share other materials that may be applied

to the instructional process. , S S
- Comprehensive written examination {on the cognitive level for
all asvects of subject matter) =~
- Practical demonstration (on manipulative skills)
- Oral examination (on verbal descriptions of processes)

- Team or group examination {on activities that involve two
or more Students)
- Observation

- Questionnaire/opinionnaire instrument (on reactions from
cooperative education experiences)
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CURRICULUM FORMAT

The following sections of this curriculum guide consist of:

- Aims and purposes for students enrolled in u Career Preparation
Program for General Mechanics,

- Course/unit general aims which indicate the general knowledge/
skill required to achieve a satisfactory level of performance,

- Goal statements and learning outcomes for each module with
student outcomes for the expected levels of achievement,

= Studént activities designed to support the learning outcomes
of each module, and

-Bibliography and resources that may be used to assist the student
achieve the learning outcomes.

The learning outcomes specify the minimum levels that are essential
for the satisfactory completion of each module: This information is

compiled under particular topics but the sequence of teaching any

aspect of the program is the responsibility of the teacher. Profescional

expertise should be applied to plan instruction and to expand and enhance

student performance without undue reliance on tests to measure cognitive

knowledge. In the process of evaluation the teacher should consider all
aspects which contribute to the effective mastery of skills for each

occupation. Evaluation should include assessment of skills; knowledge,

talents, personal and interpersonal behaviour velated to a vocation.
The development of attitudes toward the work ethic should be considered
in the provision of experiences leading to successful employment.

Essential components to support the learning experiences sutlines in
courses will be cooperative career preparation studies: Teachers sinould
develop procedures with business personnel in the community to ensure

that cooperative activities at school and in the community are_provided
for all aspects of the career preparation projram. Organized learning .
experiences away from the school building should be related to particular

goals and learning outcomes stated in the following sections of this
curriculum guide.
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UNIT 4.0 FASTENERS -
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MODULE
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MODULE
MODULE
MODULE
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MODULE
MODULE
MODULE
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UNIT 7.0
MODULE

4.01
.02

F- Y

.03

£
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APPLICATIONS OF PIPES; TUBING,
HOSES AND FITTINGS : . . . -« ¢ . .

TECHNICAL - READING, WRITING AND REPORTING

5.01

.02

(8] (&2

.03
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INFORMATION . .
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NUMBERS . . . . . . . . . « « « « o o o o
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C P 11 - GENERAL MECHANICS
The primary aim of the General Mechanics program is to provide learning

experiences for students to develiop marketable skills for employment or
to gualify for advanced standing in a related program at a post-secondary
college or provincial institute. Part of the program includes an
integral component of cooperative career preparation stud s which is
designed to orient students to the requirements of employment through
work study experiences: This component can be organized by the
specialist teacher to use various resource persons who can provide the
expertise necessary to help students understand aspects of career

pPreparation studies.
Students should acquire knowlédge of:
a. career opportunities and educational requirements in general
mechanics vocations;
b. basic practices in the development of generic skills;
c. theory and operation of autombiles, heavy equipment, small
engines and diesel engines;
d. concepts applicable to troubieshooting techniques for
mechanical vocations;

practice of clean, safe and orderly work habits;

[(°3

f. employment opportunities and occupational qualifications
needed for initial job entry levels;

g. continuing education opportunities at various post-secondary
institutions;

h. Jjob satisfaction concepts and an appreciation of work ethics
for successful employment;

i. attitudes and skills required for entry and advancement in
occupations related to general mechanics; and

j. trends and technological developments that may affect people
in the general mechanics fields.
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UNIT 1.0 COOPERATIVE CAREER PREPARATION (SCHOOL BASED)

experiences that will enhance the individual's personal development

Career planning and preparation involves a combination of educational

and provide practical experiences leading to a vocational field of __

interest. Cooperative educational experiences are designed to provide
opportunities for students to become involved in career related
experiences _through community participation. In grade 11 the

students will have opportunities to:

a. Tlearn about career development within the course requirements,
b. observe employees at work in the community; ) -
c. participate in discussions with resource persons from the
~ community, : . o o
d. acquire knowledge of proven procedures for job searching
and interviewing, and : : e L
e. become aware of educational requirements for particular
careers.
These educational experiences are intended to be an integral part of
the learning experiences within the career preparation program.
Students will gain further experiences in cooperative education in
grade 12 through actual work experience in the community.

The student will:
a. gain practical assistance in making the transition from
school to a career field of interest,

'b. develop skills and abilities that are needed for employment
in a career fizld of the student's choice, . ,
be prepared to enter the world of work with an increased

c.

_ measure of competence, S ;
d. develop respect for other people and the work that they do,
é. develop a systematic approach to solving problems, :

f. participate in discussions related to career choice and

life style to increase the student's awareness of the
importance to health, happiness and economic security.




MODULE 1.01 CAREER DEVELOPMENT AND COMMUNICATION

. Goal Statements

The learning experiences in this module

student:

are designed to help each

a. increase awareness of the job opportunities in the community;

b. gain insight into the aptitudes and skills required for

various occupations;

C. develop a relationship between immediate experiences and

decisions that influence their evolving career development;

d. understand factors that influence the choice of a vocation

or profession;

develop suitable; realistic and persornally desirable

e.

. career goals; ) ; ]

f. enter the world of work with increased measure of competence;

9. gain experiences in decision-making skills;

h. understand commurication processes and barriers; = :

1. learn and practice good work habits for employment situations;

J. acquire skills in writing reports in a specified format.
-—Learning Outcomes . - Student Activities

The student should be able to:
1.01:01

identify reasons that lead people to
work

1.01.02

analyze and list tentative vocational
objectives

-consider why people work
-discuss work ethic, social

values, economic independence

-compare vocational family
grouping of occupations
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1.01.03
analyze factors to consider in career
selection

1.01.04

convey positive attitudes toward
punctuality, honesty, courtesy,
responsibility and cooperation
1.01.05

identify factors that influence the

student's vertical and horizontal
mobility in a selected career field:
1.01.06

practice communication skills in
an employment situation

1.01.067

describe successful work behaviour -
attitudes, skills and respons -ilities
1.01.08

participate and use communication
skills in group interaction

situations

1.01.09

use non-verbal listening and

attending skills

1€

-discuss reasons for people
to work

-examine job cluster charts
-discuss educational require-

ments of jobs >
-identify factors to consider
in career decisions

-discuss career 'payoffs'

-discuss company losses due to
theft, absenteeism; shoplifting
~discuss employee responsibilities
and personal relations

-analyze qualifications for job
entry ) ) .
-usé examples from industry

-view films or read examples
and regct
-discuss importance of clear

communication ‘

-listen to instructions and
then act on them
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1.01.10

use verbal and non-verbal communication

skills

1.01.11
list three things that influence how
one makes a decision
1.01.12
speak clearly and confidently in
situations involving another.
telephone
1.01.13
participate and use communication
skills in group interaction
situations
1.01.14
prepare a brief report or memo from
prepared examples of occupational
situations

1.01.15

prepare a report of a work situation
in school

~participate in small and large
group discussions ]

<listen to instructions and
restate them accurately and
interpret them

-react to conflict situations

-discuss communication techniques

to resolve a conflict situation

—WOFR with other studénts in
class

-review and discuss types of
reports used in various
employment situations,

e.g. accident reports, )
evaluation, communications, étc.

-discuss reports
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MODULE 1.02 WORK ETHIC AND WORK OBSERVATION

Gral Statements

The learning activities in this module are designed to:

a. review the concept of 'work ethic' in relation to the economy,

b. provide each student with various methods of conducting

observation (shadow1ng) session, and

¢. increase the student's ability to interview and gather
information from people.

~ Learning Outcomes - Student Activities

The student should be able to:

1.02.01

déSéEiBé positive work habits and =class discussions -

attitudes -discuss job/career satisfaction

1.02:02

conduct an informational gathering -discuss the nature of work

analysis of a particular occupation tasks angrggclal skills .
-examine impact of technology

1.02.03

prepare a brief oral report on a -review social and economic.

selected career that outlines aspects of various occupations

advantages and disadvantages for -examine present_and future

employment in the field demands for empioyment in

' particular jobs:

1.02.04

list the safety factors that are -consider tra1n1ng needs

critical to a particular job -discuss "external" dangers, and
jobs with high degree of risk in
maintenancé, e.g. mine sites
-research importance of "safety
attitude" o
-categorize "risk" factors

1.02.05

list training requ1rements for three -usé related resource information

specific careers in area of interest and sources of career information

(S8
&0}
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MODULE 1.03 GRGANIZATIONAE STRUCTURES AND ROLE OF

Goal Statements

The learning experiences in this module are designed to:

a. he]p éach student relate individual jobs to various organiza-

) tional structures,
b. provide examp]es of the inter-relationships of occupations
and functions in a company related to mechanical trades;
c. help each student to understand the function and respons1b1]1ty
~ of management,
d. he]p the student. recogn1ze the role of the labour organ1zat1ons
) in_company operations,
e. or1ent the student to the respect1ve roles of labour -and

. provide the student with a brief overview of the process of

~ contract negotiations,
g. increase student awareness of the contribution of labour to

~ economic_growth and development in the country,
h. provide information that outlines the contribution of the

labour movement to the social and economic growth of the
counthy, and

i. examine the organ1zat1ona1 structure and deve]opment of
the major unions:

Learning Outcomes . . . Student Activities

The student should be able to:

1.03.01
prepare a chart to QUtiihé a typical -discuss the importance of
company organization various roles in a company
-review organizational plan
for small and large companiss,
identify "essential" positions
1.03.02

compare the essential differences
between management roles and workers

1.03.03

1ist some of the attributes of a
manager and a leader

l\& .
¢~




- 42 -

1.03.04
1ist some of the methods used to
accomplish company goals
1:03.05
outline the steps that are followed
for contract negotiations
1.03.06
debate an issue concerning any of these
topics: wunionism, capitalism, equal

rights,; sexual equality or employee
benefits

1.03.07

market in a career field and project
conditions that would affﬂct them

1.03.08

list the procedures to be followed in
a grievance procedure

1.03.09

define common terminology, €.g. shop

steward, local, grievance, negotiation
process

1.03:10

describe background for developments
in the labour movement

1.03.11

make a flow chart on the labour
organizational structure.

-discuss sociai and consumer
goals and needs

-gfbdﬁ discHSSiohs

-discuss with resource speakers

-discuss job stability
-project employment needs and
the role of labour

-use resource people from
labour organizations

-review prepared mater1a]s ,
-read case studies (print, tape)

-discuss handouts and films

-group discussions and activities
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MODULE 1.04

Goal Statements

WORKING CONDITIONS AND LABOUR LEGISLATION

The learning experiences in this modiule are cdesigned to help each student:

of an employee,

-~ .

a. become familiar with common requirements and responsibilities

b. become aware of employee/employer rights under legislation,
c. develop an awarenéss of the legislative process and laws

that protect employee rights, and

d. become familiar with the sources of information relative to
employee rights and responsibilities.

Learning Outcomes_ -

Student Activities

The student should be able to:
1.04.01 '

list examples of proper care of company
equipment and materials

1.04.02

list reasons for employee punctuality
in five occupations

1.04.03

define 'overtime' in two different
occupations

1.04.04

complete various types of applicatiens
forms, income tax forms, time cards etc.

1.04:05

analyze desirable and :wn-desirable
considerations that relate to a

specific geographical location
for employment

~differentiate between routine
maintenance and careless
breakage ‘

-discuss different occupational
requirements

-discuss Tabour laws

-relate concept of overtime
to salary

forms that employees use
-calculate salary by day,
week, month and year

-practice completion of basic

-discuss particular jobs in
urban, rural and remote areas




MODULE 1.05
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Goal Statements

JOB SEARCH SKILLS AND JOB INTERVIEWS

The learning experiences in this module are designed to help each student:

a.

o

~h O Q0

become familiar with a disciplined
to the job search _process;

and methodical abbFOéch

review examples of proven processes in preparing resumes

and_qualifications briefs,

analyze some non-traditional job search skills,

prepare for job interviews,
practice methods of conducting job
review and c]ar1fy various methods
in an interview for employment.

_ Learning Outcomes

interviews,; and
of arranging and participating

Student Activities .

R

The student should be able to:
1.05.01 |

jdentify the 'hidden' job market
1.05.02

complete two resume outlines for
simulated Ssituations

1.05:03

draft a covering letter for resumé

1.05.04

examine procedures. used to screen
applicants for employment

1.05.05

follow detailed instructions to
complete an application form

Wy
Dy

p°0p1e to find jobs

-use various formats,
chronological; functional,
qua]ifiCations brief

Zorganize information in an
approved format and style

-write letters and compare
with others in class

~-discuss various company
personnel procedures

<use and complete sample
application forms



1.05.06

outline basic stéps to follow for -prepare a letter that

initial contact with an employer requests an application form
-discuss pros and cons of
contacts by phone, letter or
interview

1.05.07

apply successful job search techniques ~usSeé resource personnel

‘ from C.E.I.C.

~1ist agencies and organ1zat1ons
that may be contacted for jebs

1.05.08
Tist employment opportunities for a ~-discuss terms and occupational
mechanical trades occupation from a titles for various occupations
search of: a. newspaper classified -interpret information from
~ sections printed employment want ads
b. personal contacts
c: 1gfgrmat1ona1
~ interviews (friends)
d. Canada Manpower
1;05;09
practice ihterviewihg skills -tape §7§1mu1§§egilgterv1ew
s1tuat1ogiw1;big;hgrf§tudents
-demonstrate appropriate
manners and etiquette
-writing letters of thanks
where appropriate
1.05.10
prepare a job prospect card -review examples and complete

a sample
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MODULE 1.06 FIELD TRIPS AND RESOURCE SPEAKERS

Goal Statements

a. provide the opportunity for occupational observation by
utilizing the resources of the community, and
. b. 1involve the community in the educational career development

of students.

Learning Qutcomes _

Student Activities

The student should be able to:
1.06.01

write a synopsis of a film or article
on a career field of the student S
choice

1.06.02

contact and arrange for a guest speaker
to visit the class for a discussion
1.06.03

interview three employers to record
opinions and requirements that are
deemed to be important to effective

employment
1.06.04

prepare an outline of spec1f]c items on
working conditions that should be
observed during:a plant visit

-view films or articles and
discuss in class

~discuss procedures and act
as host/hostess

-conduct interviews and make
oral report to class

~complete written evaluation
outline
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MODULE 1.07 EDUCATIONAL REQUIREMENTS FOR CAREER PLANNING

Goal Statements

The learning experiences in this module are designed to:

a. enable the student to enter the world of work with an
, increased measure of competence; -
b. help each student increase their awareness of a wide variety
of career and educational options; and . S
c. provide the student with an understanding of opportunities
~ for continuing education - university, college or Provincial
institute programs.

__Learning Outcomes ___ ___ Student Activities B

The student should be able to:

1:07.01
identify the most powerful reinforcers | -class discussions
to their proposed career choices
1.07.02
list the names and locations of post- | -review entry requirements,
secondary institutions offering program offerings, length
courses in three career fields of terms for specific courses
-select one career field
and prepare an educational
plan for report to class
1.07.03
demonstrate an ability to define -review a line diagram of a
career ladders and how to reach company organization pattern
more advanced positions -work from prepared samples

to design a career ladder

in a particular field of
interest ,
-interview people at different
levels in a career area and
assess opinions regarding job
satisfaction

(]
\
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UNIT 2.0 SHOP PRACTICES, HUMAN RELATIONS AND SAFETY PROCEDURES

General Aims.

The student should develop and apply positive attitudes toward the

application of standard shop practices, interpersonal relations and
observance of safety rules and regulations.

MODULE 2.01 SHOP RULES AND PRACTICES

Goal Statements

The learning experiences in this module are designed to:

a. help enable the student to acquire sufficient skills to identify,
select, maintain and to safely operate shop equipment for the

: service and repair of mechanical vehicles. . .. ..~ . . _

b. increase student awareness of the construction and operating
principles of various items of shop equipment; , o

~. provide situations that enable the student to demonstrate quality

~ workmanship; and . = : , o o :

d. help each student acquirz a sensitivity for determining stress
and strain in certain lifting operations.

_Learning Outcomes  Student Activities

The student should be able to:

2.01.01

identify safety and health hazards -locate safety and health
eéquipment and discuss reasons
for safety and health protection

2.01.02

demonstrate good housekeeping habits -1ist areas that require house-
keeping and methods used

2.01.03

maintain a clean and safe work area -review both safe and un.afe
work areas

v
o
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2.01.04
use safety g]asses, shields; gquards,

and other protective clothing
according to prescribed standards

2.01.05

identify and use proper cleaning agents

2.01.06

safely handle and store cleaning agents

2.01.07

describe the design and explain
the operating procedures for:

a. hoisting and jacking equipment
- mechanical
- electrical
- hydraulic

b. genera] shop equipment

- Safety stands S
hydraulic jacks and presses
cleaning tanks -
air compressors and equipment
clamping devices
grinders
- drill presses

2.01.08

explain first aid for comm-
injuries; lay out procedur
response in any injury for your
work situation

2.01.09

state the basic steps to follow
in filing a claim with Workers'
Compensation Board

-discuss proper applications of
protective equipment

-study and discuss the character-

istics of d1fferent c]ean1ng
agents and their applications

-examine safety storage provided
-consider applicable regulations

-identify hazafas inherent to

-find capacity ratings of
equipment

-study information on purpose,
types; styles and application
of hoisting equipment

-discuss function and compos1t1on
of major components of hoisting
equipment

-prepare list of capac1t1es of
1ifting and supporting

-discuss basic procedures for

report1ng and disposition of
injuries

-discuss the importance of

W.€.b. and their role in

worker safety

WA
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2.01.10

list examples of legal protection -discuss legal role of W.C.B.

for employees within Workers' -consider limitations of 'First

Compensation Board : Aid' and importance of adequate
training before treating injured
persons
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MODULE 2.02  HUMAN RELATIONS AND PERSONAL ATTRIBUTES

Goal Statements

The learning experiences in this module are designed to help each student:

a. develop an awareness of their own potential, a sense of pride in
accomplishment and confidence in their own ability;

b. develop an awareness of appropriate standards of human

relations for various occupations;

relations;

C. become familiar with techniques for improved ihtekpekSOHaT

d. develop positive attitudes in relations with teachers
_and students; , } - o

e. appreciate the ongoing importance of good human relations:

f. make an inventory of interests and capacities;

g: develop a sense of personal identity and worth;

h: consider the theories of perceiving people as individuals

rather than identification by traditional sex roles in society;

i. prepare information regarding interests, temperaments and

. aptitudes required for various jobs; . ,
J. recognize the importance of appearance and personal ethics to

employment stccess; and

k. become aware of their own individual values and reactions
toward people, situations and themselves.

Learning Outcomes

Student Activities .

The student should be able to:
2.02.01

exhibit positive behaviour towards
other students

2.02.02

display acceptable manners in all
activities

-role playing
-display approved techniques

for interpersonal relationships

-discuss need for appropriate
manners

el

A % LJ’
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2.02.03

demonstrate individual d1fferences
in perception

2.02.04

complete a self-appraisal outline on
personal traits and attitudes

2.02.05
assess strengths, capabilities and
weaknesses of people

2.02.06

use particular skills necessary to

gather, process and act upon_

information about self in re]ation
to their environment

2.02.07

recognize the importance of standards
in appearance; dress and grooming,
manners; and correct use of the
English language

2.02.08

discrimination, i.e. race, re]1g1on

sex

e

&

-use examples of good and
poor relations by employers
and employees; teachers and
students

=discuss importance of

personality, attitudes
and health to occupations
-assess personal traits and

talents

-consider and discuss

in relation to employment

roles

-discuss need to conform
in specific situations
-review importance of
-1ist personal- attr1butes
of people in columns of
positive and negative

-discussions of self-
development

—observe f1]ms

conditions concerning dress

-discuss equality of
individuals

-react to examples of
pre3ud1ce B o
~giscuss ways to overcome
discrimination
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2.02.09

identify five important reasons for -group discussions
appropriate dress for an occupation

2.02.10

provide an example of a conflict ~group discussions

situation created by employee/
employer attitudes toward dress

N




MODULE 2.03 GENERAL SHOP ADMINISTRATION

Goal Statements

The learning experiences in this module are designed to:
a. provide each student with a working knowledge of fundamental
_ Pprinciples of shop systems, and R ,
b. help each student recognize the need for efficiency in shop
administration procedures.

Learning Outcomes Student Activities

fhé student shouid be abie to:

2.03.01

outline tool check out system in use -become familiar with area for
tool storage and check out
system

2.03.02

recognize areas where specific types -sketch a simplified shop

of work may take place layout

2.03.03

conduct responsibilities during
clean up period

2.03.04

list responsibilities required to
maintain assigned area

6(‘
A
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MODULE 2.04

Goal Statements

EMERGENCY PROCEDURES (FIRE AND MEDICAL ROUTINES)

The learning experiences in this module are designed to:

a. introduce the student to approved processes for dealing with
) emergencies in shop situations; and S
b. describe the basic operation of four types of fire extinguishers

(ABCD)

Learning Outcomes

__ Student Activities

The student should be able to:
2.04.01

demonstrate proper procedures for
2.04.02

distinguish between various classes
of fires

2.04.03

use appropriate fire extinguishers
on different types of fires

-discuss common injuries
-review available safety films
and procedures

-in group activities, use_

the correct fire fighting
equipment and describe
correct use of an o0il fire
(in a controlled environment)

-diseuss school emergency

exit procedures

-practice prescribed exit
procedures

-inspect any given piece of

fire fighting equipment and
state the type of fire on which
it may be used

-review locations of extinguishers
(refer to sketch of shop
layout)



2.04.04

identify basic first aid
procedures and telephone
numbers for emergency assistance

2.04.05

describe the basic operation
of four types of fire extinguishers
(ABCD)

-locaté the required first
aid equipment and discuss
use

-examine all fire extinguishers

"X
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UNIT 3.0 TOOLS AND EQUIPMENT

General Aims

The student should develop an understanding of the proper use and care

of tools used in the mechanical trades.

MODULE 3.01

Goal Statement

The learning experiences in this modul
identify; select; use and maintain han

e are designed to help each student
d tools necessary for the

service and repair operations in mechanical trades.

Learning Gutcomes o

Student Activities

The student should be able to:
3.01.01

identify and select appropriate hand
tools required for use in the service
and repair operations in the
mechanical trades

3.01.02

demonstrate a kriowledge of metric
and Imperial tool sizes

3.01.03

explain_the construction, safe .
handling and techniques of hand
tools as: ) .
hammers, punches, prybars
. sockets, wrenches; pliers
chisels, scrapers, files

hacksaws, drills

vises, clamps

0T

ol

-use small tcols for maintenance
-list usage of hand tools

-use hand tools:
a. hammers, prybars,

~ punches

b. chisels; pliers,
wrenches =

Cc. scrapers, files
hacksaws

d. sockets, screwdrivers
e. clamp, vises
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MODULE 3.02 PRECISION MEASURING TOOLS .

Goal Statement

The learning experiences in this module are designed to help each
student identify; select and become proficient in handling and in
the application and interpretation of precision instruments (both
S.I. metric and Imperial); i.e. outside micrometers, inside

micrometers; depth micrometers, vernier calipers, dial indicators,
feeler gauges, and calipers.

Learning Outcomes Student Activities

The student should be able to:
3.02.01

state ﬁﬁéﬁhééé:sity of precision
measurements

-discuss why exact measurements
are requir:d

3:02.02

describe the design and explain -use measuring instruments
the operating techniques of: (imperial and metric): .
a. micrometers (inside,

a. precision measuring devizes outside and depth)

-micrometérs (insidz, outside
and depth) .

-small hole gauges

-veriniér calipers._
-telescoping gauge

~straight edge

-feeler gauge

b. dial indicators
-~universal
-cylinder gauge
-connecting rod gauge
-brake drum

c. non-precision measuring devices
-rules (tape, scale)
zcalipers (inside, outside)

3.02.03
" select proper measuring devices for
specific jobs

- T KD OO T

j.

vernier calipers
telescoping gdauges
straight _edges
small_hole gauges
dial indicators
cylinder _gauge
universal o .
connecting rod gauges
brake drum

-apply proper handling and
manipulation techniques

-study and discuss the reasons
and advantages of each
instrument
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3.02.04

distinguish between S.I. metric
and Imperial instruments

3.02.05

of each listed measuring tool
(3.02.02) by taking bore and shaft
sizes and calculating readings to
arrive at a specific size or the
amount of wear

3.02.06

convert fractions to decimal
equivalents accurately in

Imperial computations

3.02.07
service and maintain measuring
devices.

~compare measuring increments
and arrangement

-take practice readings on

various bores, gaps and
Jjournals ;

-complete given exercises

-study and discuss the care

and adjustments of precision
measuring devices and proving
the instrument

ey
]
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MODULE 3.03 USE AND CARE OF POWER AND MACHINE TOOLS

Goal Statement

The learning experiences in this module are designed to help each
student identify, select; use and maintain power tools and their
accessories necessary for the service and repair operations in
mechanical trades.

Learning Outcomes Student Activities

 The student should be able to:
3.03.01

recognize the purpose, type and. -study and discuss powe:

application of electrical and air tools and accessories

power tools of the mechanical -discuss ferrous and non-
trades, i.e.: ferrous metals on grinder:
a. drill presses
. hand drills
d. hand grinders
. impact wrenches

. aa0o
(=
1]
3
(3]
=
[fa}
=
-
3
(a8
("]
=~
w

3.03.02
explain and 1ist the applicable ~discuss importance of safety
safety practices_to be observed
when ucing any of the listed.

electrical and air power tools

3.03.04

demonstrate the safe and proper ' —afﬁéﬁrihStruction; use
use of any of the Tisted = appropriate equipment
electrical and air power tools ! -apply approved methods

to maintain equipment in
good condition

(opg
an
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3.03.05
point out and list the care and -reéview manuals and assigned
service required for any of the materials

listed electrical and air power
tools (3.03.01)

3.03.06
secure work properly in preparation -review correct set-up of
for drilling a hole tool and work piece:
a. methods of securing
~ work
b. methods of holding
_ cutting tool
c. pressure applied and
angle of cut
d. cutting speed and use
of cutting oils
e. regulating depth of cut
3.02.07

operate a drill press at the
correct speed and feed
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MODULE 3.04 CLEANING EQUIPMENT AND AGENTS

Goal Statements

The learning experiences in this module are designed to:

a. heip each studeit to identify and select the best cleaning
procadures of mechanical parts relevant to their material

composition; and .

b. develop increased skills in the use of vario:s techriques
for cleaning equipment in the mechanical incustry:

Stuc-ni Activities_

The student should be able to:
3.04.01

app]y appropriate safety precautions,
i.e. protective clothing, gloves,

face and eye protection, rubber
apron and boots

3.04.02
recognize and use available c]ean1ng

equipment; i.e. steam cleaners, hot
tanks, pressure washers, sandblasters
and caust1c solutions

3.04.03

list various c]eaners and the types
of components or parts that can be
cleaned with them

-safely operate cleaning
equipment available in
shop

-study printed materials and
identify available cleaning

equipment
-consider safety aspects

-study characteristics and
types of cleaning solutions

«J
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MODULE 3.05 USE AND MAINTENANCE OF GENERAL SHOP EQUIPMENT

Goal Statements

The learning experiences in this module are designed to:

a: familiarize the student with the rated capacities for the safe
operation and maintenance of hoisting equipment; o

b. help each student use the general shop equipment in the méchanica’
trade in a safe manner; and B )

c. help the student acquire sufficient skills to identify, select,
maintain and to safely operate shop equipment required for
service and repair in the mechanical trades.

Learning Outcomes , Student Activities

The student should be able to:
3.05.01

perform various 1ifting, hoisting, -conduct assigned tasks
jacking operations according to
prescribed safety procedures within
the safe operating limits

3.05.02

recognize and describe the -discuss aspects of available
operating principles of various shop equipment

stipulated items of shop

equipment

3.05.03

conduct routine inspection and ~conduct assignad tasks
maintenance of shop equipment to using shop equipment

prescribed performance standards
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UNIT 4.0 FASTENERS

General Aims

The student should develop ar understanding of the range of fastening

devices and the selectinn, irstallation and maintenance of them as
required in the mechanical . 'ddes.

MODULE 4.01 TYPES OF FASTENERS

Goal Statements

The learning experiences in this module are designed to:

a. help each student identiiy and celect rost frzJuently used

, fasteners; and , . : L

b. increase ability to classify into caiegorics various
types of fasteners.

Learning Outcomes o o ) Student Activities
The student should be able to:
4.01.01
identify and classify types of thread -study and discuss the ,
according to: reasons for using different
a. size types of fasteners
b. pitch_ ) -identify threads for a
c: thread series variety of fasteners from
d. thread classed a large assortment
-metric . .
-ynified classes —
-Imperial
4.01.02
jdentify and classify: -use pitch gauge, steel rule
a. types of bolts and caliper to measure
b. grades of bolts and application bolts and nut size
c. types of bolt heads, e.g. -compare common uses of
-hex bol1ts
-square
-Allen
-Phillips
-fluted
-fillister
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4.03.03

identify and classify various -compare common uses of nuts
types of nuts:

. square

- hex
- slotted hex
. castellated
acorn

. pal
interference
. self locking

SQ KD A0 oW

' 4.01.04

identify_and classify types of: -ccmpare common uses of

. flat washers washers and cotter pins
lock washers
cotter _pins
snap rings
lock plates
. leck wire

D OO o

‘

~
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MODULE 4.02 OPERATION OF TAPS AND DIES

Goal Statements

The learning experiences in this module are designed to:
a. provide experiences for the stud=nt to make external/internal
threads;

b. complete a bottoming thread procedure;
c. sharpen a drill bit correctly; and L
d. emphasize use of both metric and Imperial threads.
_ Learning Outcomes __ Student Activities
The student should be able to: *Activities may be incorporated
o into projects as a gear puller,
4.02.01 drill gauge, clamp, etc.
select from a chart the proper drill -select from a chart correct
bit for both a metric and Imperial tap drill size
example
4.02.02
yse correct cutting lubricant to -list precautions to take when
tap a thread in a steel plat2 tapping . S
-tap a hole through steel plate
4.02.03
tap a blind hole -state procedures and list
precautions to take when
tapping a blind hole
-drill a blind hole and use
taper, piug and bottoming
taps to tap threads in the
hole
4.02.04
use a thread die and thread a -select appropriate die,
mild steel rod use cutting lubricant
correctly, apply thread to
rod and try threaded rod
into previously threaded
plate
v o'x




4.02.05

sharpen a drill bit correctly

4.02.06
recognize the proper methods of
removing broken studs
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-diagram the desirable angles
that are needed on a properly
sharpened drill

-practise freehand drill
sharpening
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MODULE 4.03 IDENTIFICATION, SELECTION AND APPLICATIONS
OF PIPES, TUBING, HOSES AND FITTINGS

Goal Statements

The learning experiences in this module are designed to:

a. help each student distinguish between pipe, tubing and their fittings,
b. increase student ability to select the proper pipe, tubing or
~ hose for a particular application;_ S
c. provide student experiences to apply accepted techniques of
cutting, bending, flaring, securing and routing operations; and

d. increase the student's ability to select the proper type of
hose and fittings for a particular application or run.

Learning Outcomes , Student Activities
The student should be able to:
4.03.01
identify types of pipe and tubing -select and identify various
pieces or sections of pipe
and tubing from a classroom
resource assortment
-differentiate between pipe
and tubing
4.03.02
identify types of pipe and tubing Zidéntify and select tubing
fittings and respective fittings
relévant to their application
4.03.03
perform cutiiﬁé;wﬁéﬁﬁiﬁg;,fiarihg -discuss and perform
and simple routing operations to cutting, bending; flaring
prescribed safety procedures and simple routing operations
to prescribed safety
procedures
4.03.04
identify types of hoses _select and identify hoses
from a classroom assortment
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4.03.05

perform joining, sealing, cutting,
bending, flaring; securing and simple
routing operations to prescribed

safety procedures
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UNIT 5.0 TECHNICAL - READING, WRITING AND REPORTING

General Aim

The student should deve]op increased competeri. co use basic skills
for reading, writing and reporting information related to mechanical

vocations:

MODULE 5.01 RECORD AND INTERPRET SERVICE AND REPAIR INFORMATION

Goal Statements

The 1earn1ng experiences in this module are designed to:

a. help each student develop basic skills in recording information

) according to establishea procedures, and .
b. encourage neatness and legibility in all written work.

_ Learning Outcomes Student Activities

The student should be able to:

5.01.01

interpret parts and service manuals and -review various service

other reference sources manuals

5.01.02

distinguish between the major and -discuss use of index systems

minor index system of Service
manuals and other reference guides

5.01.03

record information in a log book -check on items such as hours,
kilometres or miles; repair
work completed; modifications
made and work order numbers

5.01.04

record checks and service completed _identify essential information

on "check sheets"
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5.01.05
-follow approved procedures
to record basic_information
-use neat, legible writing
-be accurate in transcribing

record work completed on service
and report forms

5.01.06
apply the needs of communication:

listening

a.
b: reading
- C. writing - 1
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MODULE 5.02 WRITE DAILY WORK SHEETS

Goal Statement

The Tearning experiences in this module are designed to help each student
develop abilities to record and maintain an accurate accounting of
work completed.

Learning Outcomes E Student Activities

The stucent should be able to:
5.02.01
describe in appropriate terms, work ~compare samples of worksheets
performed during a day
5.02.02

use correct Englisk in v=-hal and -practice completion of
written communications daily work sheets
5.02.03

record information in a neat
and legible format

5.02.04
compiete a basic 'time card' or -compare various formats
record of work form and need for accuracy and
neatness
&
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MODULE 5.03 RELAY INFORMATION IN WRITING

Goal Statements

The learning experiences in this module are designed to:
a. increase student abilities to use correct English in communication;
b. provide examples of communication applied to general mechanics

vocations; and S o
€c. emphasize need for neatness in rélaying information.

Learning Outcories ~ Student Activities

The student should be able to:
5.03.01

write clear directions to . ther people -role play positions
and verify interprétations

5.03.02

complete a neat and legiblé report on -at task completion, a short

an assigned reporting task concise report is to be
forwarded to the instructor
for evaluation

5.03.03

maintain a neat and legible notebook
on activities
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MODULE 5.04 IDENTIFY MODEL, TYPE AND SERIAL NUMBERS

Goal Statements

The learning experiences in this module are designed to:

a. introduce each student to basic processes used in compiling
~ essential information for records, and
b. develop appreciation for accuracy in gathering, recording

and relaying information

Learning Outcomes

Student Activities

The student should be able to:
5.04.01

locate machine and vehicle numbers
and rwcord data on work sheet
5.04.02

interpret essential data from name-
plates and identification plates

5.04.03

relate model numbers to manuals for
the machine or equipment

-search for model numbers,
types and serial numbers on
available equipment

-discuss the meaning of
terms used

-compare essential records
of information to correct
manuals

82
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UNIT 6.0 MECHANICAL DRAWING CONCEPTS

General Aim

The student should deve]op skills to read, 1dent1fy and interpret
basic methods used for graphic representation of parts from manuals
and draw1ngs

MODULE 6.01 SKETCH SIMPLE COMPONENTS

Goal Statements

The learning experiences in this module are designcd to help each student:

a: deve]op skills in sketching simple components; and
b. increase ability to recognize parts and reizte them to actual

components.

Learning Outcomes Student Activities

Thé student shculd be able to:

6.01.01

identify simple automotive parts -study and compare various

from prepared drawings drawings

6.01.02

complete a sketch of a simple part -use mechanical aids to

in both pictorial and orthographic "sketch" parts, e:g. squared

format paper; :ule
—cemp]ete pencil drawings by
freehand methed

6.01.03

interpret various formats of -compare various drawings

graphic representation and interpret parts
-examine exploded views,

isometric_views; cross-

Séction views, etc:

6.01.04

identify and label components -add names to prepared drawings,

sy~ €.g. master cylinder cross
¢ section
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MODULE 6.02 IDENTIFY SCHEMATIC SYMBOLS

Goal Statements

The learning experiences in tiis module are designed to help each student
recognize common schematic symbols used in mechanica: trades.

Learnir: Outcomes

The student shouid be able to:
6.02.01
identify basic electrical and
hydraulic symbols

6.07 02

trace t - flow of oil or electrici®
pr=aacs. diagrams

mn

-study examplés of the use of
schematic symbols

s
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MODULE 6.03 PARTS MANUALS AND EXPLODED VIEWS

Goal Statements

The Tearning experiences in this module are designed to:
a. help each student acquire competency in reading parts and

_ repair manuals, and
b. 1increase abilities to read and recognize parts from explcded

views:

Learning Outcomes , Student Activities

Theé student should be able to:

6.03.0:

locate aid seiect snacific parts Zuse parts manuais, €.g.

Tisted in & parits manual any current ignition manual
-locate proper part numbers
-nlace a phone order

6.03.02

identify specific parts from an =study a variety of exploded

exploded view view drawings

(Y e
M
~ S
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MODULE 6.04 READ SIMPLE DRAWINGS

Goal Statements

The learning experiences in this module are designed to help each
student develop skills in "reading" drawings.

Learnirg Outcomes ~ Stident Activities

The student should be able to:

6:04.01

i~entify basic shapes from simple -study various simple drawings

d.wings : of basic shapes

5.04.02

select dimensions of parts from -study parts drawings in

prepared drawings both metric and Imperial
dimensions




UNIT 7.0 STARTING A’-) RUNNING EQUIPMENT (MOBILE/STATIONARY)

General Aim

The student should develop awaréness of the importance of performing

a ore-<tart check before running the equipment. The use of safety

v~ and securing of equipment is essential to the learning activities
“ 75 unit:

MOPYLE 7:01 PERFORM PRE-START CHECKS (SAFETY)

éoai étatements

a. develop student awareness of the importance of a pre-start
, check; o R o
b. provide opportunities for the student to follow a prescribed

pre-start check and recognize the importance of tha process
for both personal safety and for tie safety of others; and

¢ . help each student be aware of damage that may result to
equipment, components or buildings by not following a
prescribed check 1lis:.

Learning Outcomes Student Activities
The student should be able tu:
7.01.01
the possible personal safety ~discuss possible personal
ds in failing to follow a safety hazards in failing
.cribed pre-start check list to follow a prescribed pre-
Start check 1ist
7.01.02
1ist potential safety hazards to | -discuss possible safety -
other individuals that may be , hazards to other individuals
caused by failure to follow a ! caused by failure to follow
prescribed pre-start check 1ist a prescribed pre-start check
list
7.01.03
list possible damage that may ~disciss pussible dzinage that
result_to equipment and components i may result to equipment and

components by fajlure to
follow a préscribed pre-start

by failure to follew a prescribed i
i check 1ist

pre-start check 1ist




MODULE 7.02 USE OF SAFETY TAGS

Goal Statement

The learning experiences in this module are designed to assist the studen®
to understand the need for using safety tags.

Learning Outcomes . _

Student Activities

The student should be able to:

7.02.01

describe the need for the use of
safety tags

7.02.02

identify and report the procedure _
*2 follow when finding a safety tag
on a piece of equipment

7.02.03

identify the procedure to =~ &
1n checking a log book entr, pefore
pre-start routine.
7.02.04

identify basic reasons for pre-start
aids

~discuss the need for the use

of safety tags

-discuss the procedure to.

tag on a piece of equipment

-discuss the procedure to
follow in checking a log
book entry before pre-start
routine

pre-start aids

&L
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UNIT 5.C GAS WELDING OPERATIONS

General Aim

safe management and operat1on of gas we1d1nf equ pment

MODULE 8.01 IDENTIFY COMMON METALS AND THEIR CHARACTERISTICS

Goal Statements

The Tearning experiences in this module are designed to:

a. provide introductery experierces that will he]p the student
7 to understand the characteristics of basic metals; and
b. help the student recognize uses and applicatinns of common

metals:
. Learning Outcomes . Student Activitics
The student should be ahle to:
0"' U‘i
démonstraté a working khbwiédgé of ~discuss app]]ggf§g1ence, i.e.
characteristics of commen metals metallurgy concepts
a. types of steel
b. types of iron
c. hardening and tempering
processes
d. characteristics of
ferrous and non-ferrous
metals
8.01.02
outiine ESSéntiaT précautions in
dealing with heat treated steels

81




e

MODULE 8:02 WELDING SAFETY PRACTICES

Goal Statements

The learning experiences in this morule are designed to:

a. help each student appreciate the importance of applying safe
, practices in the use of gas welding equipment; =
b. introduce the student to methods for checking gas welding

equipment before operating on welding or heating tasks; and
c. 1increase student awareness of the characteristics of gases
uséd for gas heating and welding operations.

~_Learning Outcomes

Student Activities

The student should be able to:
explain the safety regulations ror gas

welding to insure a safe working
environment

8:02:.02

identify and explain gauges on
oxygen and acetylene cylinders and

their respective maximum working
pressures

8.02.03

explain the use of fuel gases as applied
to welding, cutting and brazing

1Y

-study and discus:; dangers of
0il or grease - spontaneous
combustions consider:

a. acetylene pressura
should pnever exceed

.15 _P.S.I. S

b. czylinders must be in
secured; vertical position
sequence and technique

for lighting and shutting

off torch

proper ventilation

e. hazards of Butane

lighters present in
welding area

-compare other fuel gases and

gauges , L
“refer to metric gauges, where
available



8.02.04
test gas welding equipment for leaks
8.02.05

exp1a1n current safety regulations
in stor...; and handling gas welding
eqgtipment

8.02.06

1dent1fy personal protective
clothing and equipment used in
gas welding

8.02.07
demonstrate a working knowledge of

the furndamental principles of gas
welding

8.02.08
describe the design and exp1a1n the

function and application of the major
compcnents of gas welding equipment

8.02:99

chec of gas
we1d1ng equipment, i.e. i
pressure I
. hoces !

. welding tips

torches
cutf.ra attazomer s

instail and check operation

('\'D‘Q.IOIO'IQU
. e .

-use soapy water

-study resource manual

Zstudy manuals and teacher
directives

assigned operat1ons

-classify and use applied
tools and equipnent: e. g.
a. hoses
-fuel gas-red colored
-uXyoen -drz=en coloréd

b. welding :pparaLJS
-fire bricks

-goggles, torch striker,
tip cleaner

-wire brush, pliers
-gloves and appropriate
clothing

-test for leaks S
~change gauges from empty to
Tuil tanks

-select tips

-charge tips, clean orifices

-oper valves ¢nd set gauge
oressures -
-drain hc:elines and pressure
rauges

S



8:02.10

Séiect, adjust and maintain gas
welding eéquipment, adjust correct
pressures

8.02.11

demonstrate safe practices in
using, storing, and handling

gas equipment

- 84

-follow assignments

¢y current safety
.u'ations on storing
" s;,andling gas welding
ament




MODULE ¢ '3 CUT, BRAZE; WELD AND HEAT WITH GAS WELDING EQUIPMENT

Goa™ s.atements

Ths learning esperiences in this module are designed to:

il

d. fincrease student understanding of the fundamentals of using

_yas welding equipment; and . - -

b. develop manipulative skills for gas welding, flame cutting
and brazing with the gas equipment.

Learning Qutcomes S Student Activities

The student should be able to:
8.03.01

identify varicus methods used to join, -practice torch angles
weld and fire metals using gas a. travel angle
equipment b. work angle
8.03.0"

quonSu \ta proper_use of gas

metals and heating metals

8.03.03

perform welding and brazing operations -practice welding and brazing
with standard gas equipment as applied procedures: o .
to automotivé products a. place workpiece on fire

) bricks

b. set gas pressures .

c. select proper torch
tip size and goggles

~ (#5 or #6 1lenses)

d. filler rud shciuld be
similar to base )
material pruper:y and
adequatz diameter

g

o




8.03.0

demoi.strate a working knowledge

of the fundamental principles
of joining metals

heat mctal for shrink fits
8.03.06
clean ~rifices with tip cleaners

perform ¢.%:i~7 operat’ans on

various t*? %;~~s s ¢t nild steel
with an o« anviene Love
8.03.08

demonstrate fusion welding and
perform a destruction test on
weldec sample pieces of 16 gauge
steel

Mo

-follow assignments for
operations of:
- flame and burning
characteristics
a. acetylene
b. mathylacetylene
propadiene (mapp
gas)
c. propane
d. natural gas
= types of flame
a. neutt ]
b. carbu:'izing
c. oxidiring

-select proper size of t1ps
for cutting

-yse various cuttinc
attachments _

-prepare metal surface
-position metal to control
sparks

-clean orifices with tip
cleaners

-prepare sample pieces
-prepare surfaces for weiding
-select corréct tip size
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8.03.09

perform a fusion weld for a -practice welds on sample
corner joeint pieces

8.03.10
perform a fusion weld for a lap -practice welds
joint
8.03.11

perform a fusion weld for a - ice elas
butt joint
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UNIT 9.0 APPLICATIONS OF ELECTRICITY

General Aims

The student should develop increased understanding of t!:. basic electrical
concepts and develop abilities to perform simple maintenance and
trouble- shoot1ng techniques.

MODULE 9.01 FUNDAMENTALS OF ELECTRICITY

Goal Statements

The learning experiences in this module are déSighéd to:

develop ctudent understanding of basic electrical theory

a.
b. clarify the relationship between magnetism and electricity;
and
c. deve1op student ability to connect and re-d test instruments
as ve tmeter, ammeter and ohmeter:
__ learning Outcomes_ ___ __ Student Activities

The student should be able to:

9:01:01
comprehend the meaning of the following -refer to assigned reference
electrical fundamentals: matarial and written

, o o , materials
a. characteristics of electricity
b. behaviour of 1ike and unlike
charges

relationship between
electricity and magnetism
theory of magnetic flow
behaviour of 1ike poles

and unlike poles.

ise of the left hand rule
Ohm's law o )
variations of Ohm's law
conductors

insulators

semi - conductors

types of circuits.

flow of electrizal current
voltage N
‘resistance ﬁ)ﬁ

a

(1> =

O I F — Xl = TN
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9.01.02

provide a written definition of
electricity

9.01.03

provide a written definition of
magnetism .
9.01.04

calculate (using Ohm's law)
simple problems with relationship
to direct current flow, voltage
and resistance _in both series

and parallel circuits

9.01.05

compile a 1ist of instlators,
conductors and semi-conductors
that are used on motor vehicles
and explain why these naterials

must be used in specific app]icatiohs
9.01.06

use correct procedures to connect
voltmeter, ammeter and ohmeter

-study the relationship
between magnetism and

electricity, use a hand

compass; a coil of wire,
an_iron core and a dry

cell. Two of these can
be used to show attraction

and repulsion. (check for

- electron theory

-conduct assigned tasks

-prepare a 1ist with an_

explanation of materials

and their applications

for discussion with class

-place voltmeter in parallel

across battery and record
reading
-place ammeter in series with
the battery and operate park
lights, record reading,
operate headlights,; record
reading

-set ohmeter scale to .

X 100G and adjust to zero.
Test T.V.R.S: spark plug
wire, compare test result
Efjb recommended specification
~
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MODULE 9.02 FUNDAMENTALS OF LEAD ACID BATTERY OPERATION

Goal Statements

The learning experiences in this module are designed to:
a. provide the student with a knowledge of the basic operation ,
, of the lead acid battery, variation in design and application; and
b. improve student awareness of the reasons for battery failures.

Learning Outcomes e Student Activities

The student should be able to:

9,02.01

demonstrate a working knowledge of -using prepared material
the fundamental operating principles review fundamentals of
of batteries batteries

9.02.02

list and explain the methods used -1ist classifications in
to classify batteries general uses =

-study reference materials

9.02.03

putline and éxplain the reasons for
battery failure: i.e.

. cycling .

. sulphation
Tow eléctrolyte level
. contamindtion_

. plate distoration

o an oo
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MODULE 9.03

Goal Statements

INSPECT, TEST AND SERVICE BATTERIES

The learning experiences in this module are desianed to:

emphasize safe handling of batteries;

a. o ,

b. assist the student to inspect a battery visually, observe its
~condition and make the necessary corrections; =

c- have the student test the condition of the battery to determine

its capacity;

d. develop the ability to connect a booster battery to a vehicle

properly observing safety precautions; and

e. develop the ability to connect either a slow charger or a
fast charger to a battery observing Safety precautions.

Learning Outcomes.

Student Activities

The student should be able to:
9.03.01

inspect electrolyte level, exterior
condition and cable connections and
perform minor repairs to a battery
according to manufacturer's specifi-
cations

use a hydrometer to test an open cell
battery and calculate readings at a

given temperature
9;03;03

use load tester and/or three=minute

charge test on any open cell or

maintenance free battery and state
condition of battery

-inspect battery -
-check electrolyte level and
refill if needed = o
-clean battery terminals with
wire brush N

-check _cable connections

and tighten if needed
-apply baking soda solution
to clean battery

-refer to battery hydrometer
test procedure

-refer to instrument test
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9.03.04

oemonstrate how to connect a booster

9.03.05
d1st1ngu1sh between fast charging;

slow charging and trickle charging
requirements and methods

9;03.06

charger to:

a. one battery
b. two of more batter1es

9.03.07
' demonstrate how to connect a fast
charger to a vehicle battery

-refer to equipment manual
and course text book

-use equ1pment procedure
outline and observe listed

safety precautions
=clarify safety procedures

-use equ1pment manual or
service manual for correct

procedure to_follow and

charge rate limits_on
battery - observe listed
safety procedures

-clarify safety procedures




MODULE 9.04 INTERPRET BASIC ELECTRICAL SCHEMATICS

Goal Statement

The Tlearning experiences in this module are designed to develop
student abilities to read automotive electrical schematic diagrams
from workshop manuals.

Learning Outcomes ' Student Activities -
The student should be able to:
9:04.01
draw a schematic diagram of an =follow workshop manual for
ignition system directions ] .
-use prepared schematic
diagrams
9.04.02
list essential electrical components -use prepared schematic
and their schematic equivalents . diagrams




MODULE 9.05

Goal Statements

INSPECT, TEST AND SERVICE SIMPLE CHASSIS CIRCUITS

The learning eéxpériences in this module are designed to:

a. introduce the student to methods used to check for ma]funct1on—

. ing chassis electrical circuits; and
b. introduce the student to processes for inspecting a chassis

lighting circuit for pocr grounds.

Learning Outcomes

_ Student Activities o

The student should be able to:
9.05.01
descr1be and demg@strdte how a 12v

test light is used in checking a
basic chassis lighting circuit

9.05.02

ggsgr]pefghg importance of the ground

circuit to the function of the overall
chassis electrical circuit

-practice checking chassis
lighting circuits using a
12v test light to determine
electrical circuit
conductivity

-identify where the initial
ground for a basic headlight
circuit begins

1uz



UNIT 10.0

General Aim

WHEELS, HUBS AND TIRES

The student should develop skills in dea11ng with the various app11cat1ons

and combinations of wheels
and service these comb1nat1ons

hubs and tires and the ability to diagnose

MODULE 10.01

Goal Statements

CONSTRUCTION AND DESIGN FEATURES OF TIRES

The nearn1ng exper1ences in this module are designed to acquaint the

student with the design, construction,

tires.

Lcarning Outcomes

purpose and applications of

Student Activities

The student should be able to:

10.01.01

describe the functions of a
tire

10.01.02

identify 11ght duty t1re des1gns,
construction and materials

=discuss the purpose and
function of a tire

-read the tire des1gn o
construction characteristics
and materials from the tire
markings

10z
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MODULE 10.02 TYPES AND APPLICATIONS OF WHEEL BEARINGS

Goal Statements

The learning experiences in this module are designed to acquaint
the student with the various types of wheel bearings commonly used
in the mechanical trades.

Learning Outcomes - Student Activities

The stident should be able to:

10.02.01

recognize the various types of wheel -discuss importance of wheel
bearings in general use bearings

10.02.02

list various types of wheel bearings -study assigned information
in general use on wheel bearings
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MODULE 10.03 WHEEL AND HUB SERVICE PROCEDURES

Goal Statements

The learning experiences in this module are désigned to:
a. acquaint the student with the need for tire, wheel and hub
, maintenance; and == o ) .
b. develop the ability to diagnose problems, analyze failures,
and service tire, wheel and hub assemblies.

Learning Outcomes . , Student Activities

The student should be able to:

10.03.01

outline the procedure for balancing -discuss procedures for

. tire, wheel and hub assembly balancing tire, wheel and

hub assembly

10.03.02

identify the wheel bearing type; . -disassemble, clean, inspect,

disassemble, clean, inspect, pack pack and install the wheel

and install to the manufacturer's bearings to manufacturer's

specifications on a light service specifications

vehicle

10:03.03

identify and report on common wheel -review common wheel bearing

bearing failures failures from samples or a
chart

U5




UNIT 11.0 HYDRAULIC SYSTEMS

General Aims

The student should:

2. develop the ability to recognize the advantages and disadvantages

of transmitting power by hydraulics as well as the general
~ applications of hydrauiics to the mechanical trades,
b. learn to interpret basic hydraulic schematics, and

c. recognize the need for basic mainteaance and servicing of
hydraulic systems.

MODULE 11.01 HYDRAULIC PRINCIPLES

Goal Sfateménts

The learning experiences in this module are designed to:

a. help the student to understand and use Pascal's Taw,
b. assist the student in understanding the advantages and dis-

advantages of transmitting power by hydraulics, and

c. increase student awareness of components utilized in
hydraulic systems.

Learning Outcomes 7 Student Activities

The student should be able to:

11.01.01

1ist common advantages and dis- ~discuss advantages and dis-
advantages of transmitting power by advantages of transmitting
hydraulics power by hydraulics
11.01.02

describe the relationship between - given required values
pressure, force and area calculate to

imal places
kPa, force or area using
Pascal's law. Complete the

above calculations in S.I.
metric

within 2 dec
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11.01.03
demonstrate the use of the following
formulae:
work = force X distgnce
area of circle =WR~
N
e &
voiume cylinder =WR'X L
force = pressure X area
11.01.04
define the purpose of the following
components :

a. reservoirs and filters

b. pumps and motors

c. accumulators and heat

_ exchangers )

d. cylinders_and seals

€. common valves:
-pressure control.
-direction control
-flow control

11.01.05

describe the advantages and dis-=
advantages of open and closed
hydraulic systems

11.01.06

describe the effects of different
line sizes and restrictions on

velocity and pressure in a basic
hydraulic system

=discuss the applications
of these components

-discuss open and closed
hudraulic systems

-discuss the effect of
different line sizes and
restrietions on velocity

hydraulie system
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MODULE 11.02 HYDRAULIC SAFETY PRACTICES

Goal Statements

The learning experiences in this module are designed to:

a. increase the student awareness of recommended safety pracedures

~ and practices as applied to basic hydraulic systems; and._

b. develop the student awareness of the need to follow manufacturers'
directions on specific equipment before any repairs, inspection
or service is carried out.

Learning Outcomes _ _ 7 Student Activities

The student should be able to:

11.02.01

describe safety procedures as they -discuss related safety
relate to working on basic hydraulic procedures

circuits

11.02.01

outiine the safety procedures to -refér to various manufacturers'
follow by referring to a manufacturer's service manuals

service manual of given directions
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MODULE 11.03 TEST, INSPECT AND SERVICE BASIC HYDRAULTC COMPONENTS

Goal Statements

The learning experiences in this module are designed to:
a. assist the student to test and inspect basic hydraulic
- systems; S o S L
b. assist the student to test and inspect basic hydraulic

C. increase student awareness of the need for preventative
maintenance and servicing of hydraulic systems.

N Learning Outcomes - Student Activities
The student should be able to:
11.03.01
perform a pressure test on a -discuss in a group, locations
basic hydraulic system for testing pressure in a

' basic hydraulic system
11.03:02
inspect components as to service- _ ~discuss serviceability of
ability in a basic hydraulic system components in a basic
hydraulic system

11.03.03
explain the need for regular
servicing of a hydraulic system

109




- 102 -

UNIT 12.0  BRAKE SYSTEMS

General Aims

The student should:

a. gain experience with various types of vehicle and equipment

) braking systems, and )
b. develop skills in d1agnos1ng and_ serv1c1ng hydraulic brake
systems to manufacturers' peu1f1cat1ons

MODULE 12.01 FUNDAMENTALS OF AUTOMOTIVE BRAKES

Goal. Statements

The learning experiences in this miodule are designed to:

a. develop a critical awareness of the importance of safety
: connected with brake system service;.
b. develop increased awareness of the physical properties of

brakes; and.
c. develop abilities to diagnose hydraulic brake system prob]ems.

_ Learning Outcomes : Student Activities
The student should be able to:
12.0i.01
demonstrate a working knowledge of -discuss the factors of
the fundamental principles of friction and the various
brake systems types .
-study ass1gned matérials
12.01.02
define Pascal's law -discuss pressure, force and
area
12.01.03
explain and outline the correlation ~discuss brake fade
between brake .temperature and
braking efficiency
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12.01.04

describe the design and explain the

purpose and operation of a standard
hydraulic system and basic drum
brake unit

12.01.05

describe the design and explain the
function and application of the
major components of:

hydraulic system

master cylinders

wheel cylinders

brake shoes

drums ) ,
self-adjusting mechanisms
hand brakes and cables

O~ anooTw

-discuss drum hydraulic
brake system components

-study assigned materials

11:
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MODULE 12.02 INSPECT AND SERVICE HYDRAULIC AND MECHANICAL BRAKE
SYSTEMS

Goal Statements

The learning experiences in this module are designed to:
a. develop student abilities to inspect and service
) hydraulic brake systems, o . o o
b. develop a logical and sequential order of disassembly
c. develop student awareness of the need to recondition
components within manufacturer's specifications.

Learning Outcomes - Student Activities

The student should be able to: Note: For this module utilize
. small group activities to dis-
12.02.01 mantle, inspect, service and

assemble brake system components:

identify Ly name,components subject to a. master cylinder

wear b. drum assembly
c. brake linings

12.02.02 d. wheel cylinders

perform drum turning

12.02.03

overhaul master cyiihders
12.02.04

overhaul wheei cyiinders

12.02.05

test, bleed and adjust brake
systems

12.02.06

adjust parking brakes (cable type)
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MODULE 12.03 OPERATION OF DISC BRAKES

Goal Statement

The learning experiences in this module are designed to develop an

understanding of the operation of disc brake systems.

__Learning Outcomes - ~__ Student Activities
The student should be able to:
12.03.01
demonstrate a working knowledge of -discuss the principles of
the principles of disc brake disc brake operation
operation
12.03.02
demonstrate a working knowiedge of “explain the purpose and
the principles of operation of the operation of metering
following valves: valves; proportioning
L valves and pressure
a. metering differential valves
b. proportioning
c. pressure differential
12.03.03
diagnose common disc brake system -list common disc brake
malfunctions systém malfunctions




- 106 -

MODULE 12.04 SERVICING DISC BRAKE SYSTEMS

Goal Statements

The learning experiences in this module are designed to:

a. develop student abilities to inspect and service

B disk brake systems;

b. assist the student_to. deve]op a ]og1ca1 and sequent1a1
order of d1sassemb]y inspection and assembly of disc brake
systems, ana

c. 1increase student awareness. of the need to recondition components

within manufacturers' specifications.

Learning Outcomes B Student Activities
The student should bé able to: Note: For this module, utilize
L small group activities to

12.04.01 dismantle, inspect, service

and assemble:

identify by namé components subject a. disc brake components

to wear b. master cylinders
,,,,,, c. rotor assembly

12.04.02 d. caliper assembly

perform rotor turning observing
established safety procedures

12.94.03

overhaul a disc brake master
cylinder

12.04.04

overhaul a caliper assembly
12.04.05

test, bleed and adjust a disc
brake system
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UNIT 13.0  BASIC INTERNAL COMBUSTION GASOLINE ENGINES -
DESIGN AND OPERATION

General Aims

The student should learn the fundamentals of, and engage in

shop activities re1ated to the_ application and operation of

two stroke cycle and four stroke cycle engines. S

MODULE 13.01 THEORY AND DESIGN OF TWO AND FOUR STROKE CYCLE
DESIGNS

Goal Statement

The 1earn1ng experiences in this module aré designed to increase
student awareness of the theories of both two Stroke and four
Stroke engines, including the advantages and/or disadvantages of

each.

Learning Outcomes. . Student Activities o
The student should be able to:
13.01.01
1dent1fy and exp1a1n the power -discuss and observe the movement
transfer and components from of the piston, connecting rod
piston to power take off and crankshaft of a four/two
. stroke cycle engine

13.01.02
write a single paragraph -rotate the crankshaft
explaining the _meaning of -discuss and observe top dead
each of the fo]10w1ng centre, bottom dead centre

a. top dead centre

b: bottom dead centre

C. stroke

d: bore

e. throw
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13.01.03

identify the valve and timing

componients and explain. their

operation as part of the four
stroke cycle theory

13.01.04

define clearance volume, stroke
volume, total volume, compression
ratio and volumetric efficiency
13.01.05

i1lustraté and discuss the
meaning of "square" and "over-
square" engine design

13.01.06
define and calculate power for
a given engine

13.01.07

outline the difference between
the theories of operation of a
two stroke and four stroke
engine

-discuss and observe the
relationship between piston
movement ; valve movément,
intake and exhaust

—study and d1scuss the der1vat1on
and use of the formulae involved

-study and d1scussftbe7mean1ng
of "square" and "oversquare"
as it applies to the group

engine

—d1scuss, study and calculate

as it applies to the group
engine

-study and discuss the p1ston
movement in relation to the
intake; compression power
and exhaust functions

™~

115

J
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13.01.09

explain altérnate camshaft bositiohs
and their advantages and/or
disadvantages

13.01.09
explain how engines may be classified
by their valve arrangements

13.01.10

trace the timing system from the piston
mevement to the corresponding valve
position; state the purpose and
function of the cam lobes

13.01.11
identify and compare various types
of lubrication systems

13.01.12

system, how it is maintained and

explain the specifications of the
lubricants involved

-locate position of camshaft
-study and discuss alternate
positions and why they might
be so located

-notice the position of the
intake and exhaust valves
-study and discuss alternate
positions and the advantages
and/or disadvantages of the
positions

-locate the timing mechanism
which connect the crankshaft
and the camshaft o

=find the timing marks which
assure the correct alignment
of the gear teeth =

~count the number of teeth on

each gear and calculate how
often_the crankshaft rotates
for each revolution of the

camshaft

-remove camshaft
-study and discuss

-study and discuss oil dippers,
slingers and pumps as used on
small four stroke engines

-identify the type used on
yeur engine

-study and discuss lubricants,
systems and filters



- 110-

13.01.13

describe the components of both

manual and electrical cranking
systems and their operation

13.01.14
repair and service both types of
cranking systems

13.01.15

describe and compare air and liquid
cooling systems

13.01.16

explain the purpose and operation
of the crankcase ventilating system;

describe the treatment of crankcase

ventilation to lessen atmospheric
pollution

13.61.17

draw and explain diagram of the
ignition system

[Sy

born

¢y

~-remove rope pulley unit from
engine

-study and discuss its assembly

and operation

-study and discuss an alternate

electrical application

~-carry out disassembly and

assembly of both types of
cranking units

-remove the flywheel blower
housing .

-study and discuss the
pk1hé1ﬁ]és and operation

cooling systems (include
all auxiliary parts such

as Tins, deflectors, hoses,
thermostats, etc.)

~locate and remove the valve
spring covéer which contdins
the crankcase ventilation
unit

-study and discuss the principles

and operation involved
including pollution contro]

-remove flywheel according to

the engine manual
~-remove ignition cover
-study and discuss the

ignition system
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13.01.18

identify various engine bearings
and journals; explain their
individual applications

describe the alternate methods of
carry out accurate measurements

of bearings and journals

13.01.20

describe the functions of an exhaust
system; state two reasons for the
use of a muffler

13.91;21

outline the operation of a simple
carburetor; including the theory
of the venturi

13.01.22

explain the principles of governors
and their application to fuel flow
control

~remove connecting rod and
piston assembly

-remové crankshaft

-study and discuss the actual
and possible types of bearings
involved

-study, discuss and carry out
bearing and journal measurements

-study and discuss exhaust
systems
-remove muffler from the
engine
-check with instructor to
determine if the muffler on
your engine is removable or
the new disposable type

-study and discuss the theories
of carburetion -
-remove the carburetor and
relate essential information
to it

~stucy; observe and discuss
the air-vane (pneumatic)
governor on your engine .
~remove dgovernor and study
its construction, design and
linkage
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13.01.23

illustrate and/or outline valve

keepers, valve spr1ng tens1on,

valve stretch; valve burning,
valve "float", valve margin and
1nterference angle, valve seats

and inserts, valve grinding

13.01.24

outline the difference between the
theories of operation of a two
stroke cycle and four stroke cycle
engine

13.01.25
trace the process and explain how
the fuel is drawn into the crankcase

and then forced up into the
cylinder

13.01.26
explain how the intake and exhaust
ports are opened and closed

13.01.27

describe why some piston heads are

cpgtpured on a two stroke cycle
engine

124

-consult éngine manual and
thén remove the exhaust and
intake valves using the.
special tools and téchniques
required

-study and discuss valve
theory and design

-disassemble a two stroke
cycle engine to the point

that the crankcase cover

(bearing plate) is removed

-study and discuss the piston

movement in re]§;1on to the

intake, compression power
and exhaust functions

-study and discuss the use of
reed valves and piston
action to control the one-~
way flow of fuel into the
crankcase ) .

-notice how the pressure in
the crankcase would drive
the fuel up into the combus-
tion chamber

-rotate the crankshaft and
note the eéffect of the
piston movement on the
ports

=remove the crankshaft and
piston assembly from éngine
block

-study and discuss the shape
of the piston head
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piston head
reasons for their
types of engires

state alternate
designs and the
shapes in other

13.01.29

explain the lubrication system of
a two stroke cycle engine

13.01.30

explain the advantages and dis- _
advantages of both types of smal]
engines; 1ist applications for these
engines and the reasons for choosing
one or the other

13.01.31

diagnose typical small engine
problems and carry out the
appropriate remedy

13.01.32
carry out regular tune-up, recondition-
ing and maintenance of small engines

13.61.33

locate information from a_ search
of texts and engine manuals for

correct data, procedure, torque, and

specifications for typical engine
makes and models

13;01;§§

identify each part of the small
engine by name and state the system
each part belongs to .

113 -

-study and disciiss alternate
piston head contours

-study and discuss the
lubrication system of a
two-stroke cycle engine

-analyze engine applications
and discuss the reason for them

-Study and discuss the
systematic routine for
diagnosing fuel and
electrical problems; etc.

-make necessary adjustments
to correct malfunctions

-consult engine manual
-study and discuss engine
maintenance

of

-study and discuss the use of
on

tables and charts as used
small éngines

-assemble the engine in_the
correct order, using all the
correct torques, special
tools, and recommended
adjustments

H |

oy

P
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UNIT 14.0

General Aim

The student should gain increased understanding of the design,

construction and operation of multi-cylinder gasoline engines and
develop the ability to evaluate engine components.

ENGINES - GASOLINE (MULTI-CYLINDER)

MODULE 14.01

INTERNAL COMBUSTION ENGINES

Goal Statements

The Tearning experierices in this module are designed to:

a. increase student awareness of the design, construction and

operation of multi-cylinder internal combustion engines;

b. increase student awareness of the differences between small

gasoline engines, diesel, and multi-cylinder :gasoline engines; and
c. provide experiences with the construction and operation of
multi-cylinder internal combustion engines.

Learning Outcomes

Student Activities

The student should be able to:
14.01.01

list the major differences between
single and multi-cylinder gasoline
engines

14.01.02
state the various classifications
of multi-cylinder engines

14.01.03

outline design features and

considerations for combustion. ,
chambers, valve trains and related
internal combustion engine
components

-discuss the major difference
between single and multi-

cylinder gasoline engines

-disctiss and 1ist the various
classifications of multi-cylinder
engines

-discuss design features
and_considerations for
combustion chambers, vaive
trains and related internal
combustion engine components
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MOBULE 14.02 INSPECT, MEASURE AND EVALUATE ENGINE PARTS

Goal Statements

The iEarning experiences in this module are designed to:

a. develop student ability to inspect and evaluate engine

. components;__

b. develop skills requ1red to measure eng1ne components ; and

Cc. assist the student in the evaluation of engine components
for service, wear or replacement.

.—_Learning Outcomes , Student Activities

The student should be able to:

14.02.01

identify engine components subject to -discuss engine components

weas subject to wear

14:.02.02

evaluate engine components by -as a group activity, disassemble

visual inspection ggijg;erpal combustion gasoline
engine and evaluate components
by visual inspection

14:.02.03

evaluate engine components with -use precision measuring

precision measuring equipment and equipment and manufacturer's

refer to a manufacturer's spec1f1cat1on manual to

specification manual evaluate engine components

14.02.04

identify engine components -discss replacement of com-

requiring replacement ponents that do not meet .
manufacturers' specifjcatiohs
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UNIT 15.0 DIESEL ENGINES

General Aims

The student should develop an awareness of the characteristics and
operation of the modern diesel engine.

MODULE 15.01 BASIC OPERATION OF THE DIESEL ENGINE

Goal Statements

The learning experiences in this module are designed to:
a. increase student understanding of the principle of the ignition
and combustion of fuel from the heat generated by the compression
of air in the diesel engine combustion space; and

b. develop a working_knowledge of how compression ratio for a
cylinder is:calculated:

Learning Outcomes ‘Student Activities
The student should be ablé to:
15.01.01
recognize and describe the process -using proper apparatus,
that causes air to become heated compress air and note
when rapidly compressed temperature rise
15.01.02
compare compress1on pressure readings -develop readings and apply to
on a gasoline eng1ne and readings the formula: (R = b+C
on a diesel engine C
15.01.03
state reasons why a diesel engine -prepare an essay to exp]a1n
must be constructed so as to with- compress1on ignition in
stand the greater forces involved diesel engines
15.01.04
discuss genera] cyclic operation of -discuss thé,eyciie bperétion
diesel engines aﬁd,diSEUSSiéh of two stroke
cycle_and four stroke cycle
d1ese] eng1ne




MODULE 15.02

Goal Statements
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DIESEL ENGINE APPLICATIONS

The Tearning experiences in this module are designed to:

a. deve]op student awareness of the differences there would have to

be in any one particular engine if it were to be installed as a

marine engine, an industrial engine or a truck ins? *allation; and

b. prov1de increased understand1ng of the various ways that water

is used to keep engines at the proper operating temperatures, -
depending upon their application and installation.

Learning Outcomes

Student Activities

The student should be able to:

15.02. 01

differentiate between a marine and
truck diesel application in respect

to cooling
15.02.02

demonstrate how marine cooling

components and radiators are used

in cooling systems

~-class will form into four

groups - each taking a

particular engine installation

and show by overhead trans-

parencies how a marine heat
exchanger works, how a keel

cooler works, how a ‘radiator

works

1

l) o
lgu
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MODULE 15.03 DESIGN CLASSIFICATION OF DIESEL ENGINES

G0a1 Statement

The learning experiencés in this module are designed to develop student
knowledge of the various design classifications of diesel engines.

] Learning Outcomes _ ~ Student Activities
The student should be able to: Note: small group activity
15.03.01
indicate and outline the differences -each group should select
in particular design characteristics two classifications and
use appropriate resources
to present a short program

~

126

3
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MODULE 15.04 OUTLINE OF DIESEL ENGINE COMBUSTION CHAMBERS

Goal Statement

The learning experiences in this module are designed to introdice the

student to the various configurations of combustion chambers and the
particular manufacturers that employ them.

___Learning Outcomes ___ Student Activities

The student should be able to:

15.04.01

recognize and describe the following ~study and discuss the various

combustion chambers and in what = combustion chamber designs,

particular engines they are utilized: advantages and disadvantages
a. open type combustion chamber -construct a Tline drawing of
b. pre-combustion chamber . each chamber and a short
c. turbulence chambers description of its operation

127
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MODULE 15:05 DIESEL ENGINE AIR INDUCTION COMPONENTS

Goai Stétement

The learning experiences in this module are designed to introduce

the student to the function of the various components of the air
induction systems as applied to diesel engines.

_ Learning Outcomes

Student Activities

The student should be able to:
15.05.01

recognize and describe the various

types of air cleaners and the
importance of clean air

15.05:02

describe the operation and function

of a turbocharger and how this will
differ in construction and purpose
from a mechanical roots type blower
(G:M:)

15.05.03

explain the pﬁrpbée,and,iccation

of an after cooler located in the
air induction System

15.05.04

outline the reasons for turbocharging

and why naturally aspirated engines
lose power with increases in
altitude

-disassemble various types
of air cleaners

-view and study cutaway of a
typical turbocharger (if
available)
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UNIT 16.0 FUEL DELIVERY SYSTEMS

General Aim
The student should develop a basic concept Of the chemistry of
combustion and the various methods of fuel delivery and supply.

MODULE 16.01 CHEMISTRY OF COMBUSTION

Goal Statements

The learning experiences in this module are designed to:

a. increase student understanding of the composition of air and
fossil fuels; and

b. develop awareness of the details in the chemistry of the

combustion process and the formation of the various pollutants.

Learning Qutcomes ) Student Activities

The student should be able to:

16.01.01

¢ monstrate a working knowledge of -discuss the fundamentals of

the fundamentals of fuels fuel

16.01.02

demonstrate a working knowledge of -discuss engine fuels

engine fuels

16.01.03

explain: , ) ~discuss
a. combustion process (diesel a. combustion process
~and gasoline) , (diesel and gasoline)
b. heat o b. heat B
C. "change of state , , c. change of state. .
d. expansion of solids, liquids d. expansion of solids;
, and gases due to heat liquids and gases due
e. penetration (diesel) to heat .

e. penetration (diesel)




16.01:04
explain the increase of pressure
due to:
a. temperature
b. gravity -
c. atmospheric pressure and
vacuum

16.01.05

outline the characteristics of
gasoline:

its origin

volatility

anti knock value
octane ratings

Qo oo

16.01.06

state the cause of:

a. knocking -
b. compression ratio versus
knocking

c. detonation
d. pre-ignition
16:01.07
explain the causes and effects of
the following exhaust emissions:
a. hydrocarbon (HC)

b. carbon monoxide (€O}
c. oxides of nitrogen (Nox)
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-study assigned materials
discuss in class

-scudy assigned materials
discuss in class

-study assigned materials
discuss in class

-study assigned materials
discuss in class

and

and

and

and

Y

Qu.
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MODULE 16.02 PRINCIPLES OF CARBURETION

Goal -Statements

The learning experiences in this module are designed to:

increase student understanding of the principles of carburetion;
develop student ability to diagnese carburetor problems; and
increase student ability to interpret manufacturers' recommended
service and adjustment procedures,

OO

Learning Outcomes | Student Activities

The Student should be able to:

16.02.01

demonstrate a kakihg knowledge of the -discuss the principles of

principles of carburetion ‘ carburetion

16.02.02

identify the six carbuietor circuits -small groups to disassemble,

in a single barrel carburetor inspect, adjust and assemble
a2 single barrel carburetor
that contains all six circuits

16.02.03

explain the operation of the six
circuits in a single barrel
carburetor

16.02.04

adjust the idle mixture and idle
speed on a single barrel carburetor
16.02.05

adjust the float level and drop
in a single barrel carburetor

16.02.06
interpret and outline a description -discuss the fellowing:
of: ] S a. Bernouilli's Principle
a. Bernouilli's Principle b. Boyle's Law
b: Boyle's Law B c. Charles' Law
c. Charles' Law 13[
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MODULE 16.03

Goal Statements

FUEL PUMPS, TANKS, LINES AND FILTERS

The learning experiences in this module are designed to:

operation and principles;

b. develop student ability to di

a. develop a working knowledge of gasoline fuel system
develop agnose fuel system problems
on gasoline engine equipped vehicles; and.

c. develop an awareness of the need for preventative maintenance
as set out by the manufacturer's service manuals.

Learning Outcofies

Student Activities

The student should be able to:

16.03.01

describe the construction and operating
principles of mechanical fuel pumps

16.03.02
perform tests on mechanical fuel
pumps with the prescribed equipment

16.03.03

describe the operating principles

and construction of electrical
fuel pumps

16.03.04

perform tests on electrical fuel
pumps with the prescribed equipment

1.35?

~

-discuss the construction and
operating principles of
mechanical fuel pumps

-in small groups, perform
the following mechanical fuel
pump tests: :

a. pressure
b. vacuum
c. volume

-discuss_operating principles
and construction of electrical
fuel pumps

-in small groups, perform ‘“he
following tests con electrical
fuel pumps

a. pressure
b:  vacuum
c. voiume
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16.03.05
analyze a fuel pump condition by -interpret fuel pump condition
using obtained test data and by using given data and com-
referring to a manufacturer's paring it to manufacturers'’
serviceé manual specifications
16.03.06
describe the design and explain -discuss the construction,
the purpose and application of the: design and operating principles
a. fuel tank ,
b. fuel filters and Screens
c. fuel gauges
~d. air cleaners
e. intake manifolds
16.03.07
describe preventative maintenance -refer to manufacturers'
(refer to a manufacturer's service manuals for preventative
service manual) maintenance and service
procedures on fuel supply
systems

i3;
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UNIT i7.0 COOLING SYSTEMS

General Aim

The student should gain experience in the operational theory and
functional service procedures leading to abilities to diagnose and
service cooling systems.

MODULE 17.01 PRINCIPLES OF OPERATION AND TYPES OF SYSTEMS

Goal Statement

The learning experiences in this module are designed to help the Student
be conversant with the principles of cooling and the characteristics of
the various types of systems.

Learning Outcomes Student Activities

The student should be able to:
17.01.01

define conduction, convection and -review using classroom and
radiation textbook information
17.01.02

describe the forced circulation system
17.01.03

explain the purpose_and advantages
of the sealed and closed type of
system and their respective coolant
recovery methods

17.01.04

outline the difference between 1liquid
and air-cooling Systems

13
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MODULE 17.02 RADIATORS AND AUXILIARY COOLING SYSTEMS AND COMPONENTS

Goal Statement

student with experiences to test, service; replace and diagnose
cooling system components according to manufacturers' service
recommendations.

The learning experiences in this module are designed to provide the

—_ _ Learning Outcomes I Student_Activities

The student should be able to:

17.02.01

demonstrate a working knowledge of ~review classroom and textbook

the fundamental operating principles information
of cooling systems
17.02.02

explain the construction of cross and Zreview using classroom and
downflow type of radiators and textbook information
transmission coolers
17.02.03

discuss and 1ist the characteristics -review using classroom and
of antifreeze solutions and their textbook information
mixing ratios

17.02.04
describe the function of radiators, -1ist and describe for
pressure caps, thermostats, cooling discussion

fan mechanisms and their respective
testing procedures

17.02.05
diagnose common cooling system -use prepared 1ist of common
failures problems and trouble-shooting

procedures

132
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17.02.06
demonstrate how to service and test
cooling systems with the prescribed
equipment

-follow a sérvice manual
procedure ; use a pressure
tester and anti-freeze
tester

-observe established safety
procedures
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UNIT 18.0 LUBRICATING SYSTEMS

General Aim
The student should develop a working knowledge of the different oils,
greases, lubrication systems; and maintenance methods required in the
méchanical field.

MODULE 18.01 TWO STROKE CYCLE AND FOUR STROKE CYCLE LUBRICATION METHODS

Goal Statement

The learning experiences in this module are designed to develop understanding
of the two and four stroke cycle oil delivery systems and the functions of
pressure pumps and oil filter systems.

Learning Outcomes - Student Activities

The student should be able to:

18.01.01

demonstrate a working knowledge of sreview information from class
the fundamental operating principles discussions; compare and

of two and four stroke cycle lubrica- contrast the two systems

ting systems

18.01.02

identify types of pressire pumps -review classroom and textbook

used in engine lubricating systems information on gear and rotor
type pumps

18.01.03

explain the differences between full -discuss in class

flow and combination systems

18.01.04

list and categorize filter systems -study assigned materials and

and types of elements in common tse discuss in class

137
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MODULE 18.02  INSPECT AND SERVICE LUBRIECATING SYSTEMS AND COMPONENTS

Goal Statements

The learning experiéncés in this module are designed to:

a. increase student understand1ng of the essential characteristics

] of oils and greases; and )
b. orient the student to correct procedures for 1nspect1on and
service of motor vehicle Tubrication systems.

Learning Qutcomes Student Activities

The student should be able to:

18.02.01

identify compatable vehicle lubricants -study and discuss various
and state why different types of lubricants, their character-
lubricants are used istics and their application
18.02.02

prepare a 1ist of the functions of -refer to assigned references

different lutricants, engine,
transmission (standard and automat1c)
f1na] drive

18:.02.03

select a specific type of lubricant -base a decision on manufacturer's
for a given engine and its particular information; age of vehicle,
operating conditions; explain why S.A.E: v1scos1ty ratings and
this lubricant is desirable A.P.I. serv1ce ratings

18.02.04

demonstrate methods of changing : “refer.to vehicle manufacturer's
the 0il and filter; run engine at specifications, use correct

job completion to check for leaks filter replacement

18.02.05

demonstrate methods of cleaning or -refer to vehicle manufacturer's
replacing breathers; filters, specifications

positive crankcase ventilation valves
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18.02.06

demonstrate how to lubricate -use the prepared outline for
chassis and complete a checklist chassis lubrication and vehicle
of important vehicle maintenance maintenance checks

factors
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UNIT 19.0 CLUTCHES

General Aim
The student should gain experiences in dealing with the theory and
operation of motor vehicle clutches.

MODULE 19.01 FUNDAMENTALS OF CLUTCH OPERATION

Goal Statement

The learning experiences in this module are designed to develop student
ability to test, diagnose, service and replace clutch assemblies and
related components to manufacturers' service recommendations.

Learning Outcomes , Student Activities . .. .

The student should be able to:

19.01.01

outline the construction and ~use classroom charts_and_

operating principles of clutch classroom notes to clarify
assemblies operation of motor vehicle
19.01.02

state the operation of hydraulically
activated clutch mechanisms

19.01.03

diagnose common clutch and assembly
malfunctions

19.01-04

prepare a 1ist of common problems
relating to clutch failures and
precautions that should be

observed when removing and
installing a clutch

14y
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19.01.05
remove and install clutch -as a group activity under the
assemblies with the prescribed direction of the instructor,

remove and replace a clutch
using proper hand and
alignment tools

service tools

19.01.06

state the significance of correct
clutch pedal free play adjustment
19.01.07

make correct adjustment to a motor
vehicle clutch

14:
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UNIT 20.0 TRANSMISSION

The student should develop a working knowledge of:
a. the basic terminology and operation of standard transmissions, and
b. the diagnostic decisions and repair procedures relating to
standard transm1ss1ons

_ Learning Outcomes Student Activities

MODULE 20.01 FUNDAMENTALS OF STANDARD TRANSMISSION OPERATION

Goal Statements

The Tearning experiences in this module are designed to:

a. increase student awareness of the term1noiogy used in standard

b. prov1de a basic understanding of gear ratio, torque, and power
flow in the standard transmission;

c. assist the student to use correct methggg for servicing and

~ selecting lubricants for standard transmissions; and
d. develop student understanding of four and five speed transmissions.

20.01.02

The student should be able to:

20.01.01
identify (by correct technical terms) -study assigned materials and
the types of gears, bash1ngs, bearings, references

shafts and lubricants used in standard
transmissions

prepare a list of technical terms
for the various component pieces in
the standard transmission

20.01.03

calculate accurately all torque -work with prepared problems
and gear ratios._through a relating to torque and gear
standard transmission (using the ratios in the standard

appropriate formulae) :Iiji% transmission
~
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20.01.04
trace the power flow through the
standard transmission

20.01.05

identify compatible oils accurately
and_state why different types and
weights of lubricants are used

20.01.06

select a specific type of lubricant

for a given standard transmission and
state the reason for its use

20.01.07

outline applications for constant
mesh, sliding gear, four and five
speed transmissions

20.01.08

list examples of 1ight vehicle

uses for the four and five

speed transmissions

-useé the wall charts and
cutaway examples to study
the power flow in a standard
transmission

-use a lubricant specification
chart to base information on

-study assigned reference
material

-prepare for a discussion of
the advantages and dis-

advantages of these trans-
missions and applications

145
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MODULE 20.02 MAINTENANCE AND REPAIR OF THE STANDARD TRANSMISSION

Goal Statements

The learning experiences in this module are designed to:

a. develop the student ability to diagnose simple problems in

~ standard transmissions, and

b. to he]p the student apply . correct procedures to inspect and
repair standard transmissions.

Learning éutcomes Student Activities

20.02:.01

describe the methods used to isolate -follow manufacturer s' service
malfunctions related to Standard manual trouble-shooting guide
transmissions,; such as excessive and list problems and causes

heat, éxcessive noiseé, vibrations,
slipping out of gear under coast or
load conditions and hard shifting

20.02.02
disassemble one single counter-shaft -ihﬂ§ﬁ§j]rgkdﬁps;”disaSSembie
standard transmission demonstrating a standard transmission

the procedures used for the removal
of gears, bearings; bushings, seals,
shafts and synchrcnizers

20.02.03
identify transmission parts -compare parts provided in
requiring replacement from the shop

previously disassembled transmission
120.02.04

prepare a list of common faults

to be found in transmission parts

using the prescribed text and
classroom information
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20.02.05
write a clear and concise report -refer to material on report
on the work and/or parts required writing
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UNIT 21.0 INTRODUCTION TO DRIVESHAFTS AND DRIVELINES

GeneraT Aim

The student should gain experiences with the function and operation of
types of driveshafts and drivelines utilized in ]1ght service vehicles.

MODULE 21.01 FUNCTION AND OPERATION OF DRIVESHAFTS AND DRIVELINES

Goal Statements

The learning experiences in this module are designed to:

a. develop awareness of the need for various types of driveshafts
and drivelines;

b. develop understand1ng of driveshaft construction;

c. develop understanding of the function and operation of drive-

shaft and driveline components;

d. increase student awareness of the need to perform prevent1ve
maintenance service.

Learning Outcomes ~__ Student Activities

The student should be able to:

21.01.01

outline the need for various types of -group discussion of the need ,'
driveshafts and drivelines for various types of driveshafts
21.01.02

state the various types of drive- -discuss and 1ist various

shaft construction types of driveshaft construction
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21.01.03

outline the function and operation of the
dr1veshaft and driveline components :

"‘HfDlO.‘ﬁlO'IQJ

driveshafts

universal joints

slip joints

splines

steady bearings

companion flanges and yokes

21.01.04

1ist reasons for preventative
mainténance

-discuss and list the operation
of the driveshaft components
-discuss the function. and
operation of the following
dr1ve11ne components :
driveshafts

un1vefs§1 Jo1nts
sp11nes .

steady bearings
companion flanges and
yokes

"‘th‘O.‘O‘CTDJ

~discuss the need for pre=
ventative maintenance

k.|
P,
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UNIT 22.0 FINAL DRIVE

éénera] Aim

The student should develop increased understanding and awarénéss of
final drive types, operations and inspections as related to light
service vehicles.

MODULE 22.01 DIFFERENTIALS - TYPES AND OPERATION

Goal Statement

The learning experiences in this module are designed to help the

student understand the types and operation of final drives as
utilized in light service vehicles,

Learning Outcomes , Student Activities

The student should be able to:
22.01.01

between types of final drives

22.01.02

demonstrate a working knowledge -discuss theory of operation
of the fundamental operating and power flow through a.
principles of both hypoid gear _ hypoid gear or Spur bevel
and spur _bevel gear differentials gear differential; using

as used in light service vehicles wall _charts or classroom

models
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MODULE 22.02 INSPECTION OF DIFFERENTIALS

Goal Statement

The_learning experiences in this module are designed to develop student
ability to inspect final drive assemblies and components for service-
ability, referring to manufacturers' repair manuals.

Learning Outcomes 7 ~ Student Activities

The studént should bé able to:
22.02.01

1ist common differential problems and
tauses of failure

22.02.02

diagnose component failure by
reference to a manufacturer's

repair manual
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UNIT 23.0 STEERING SYSTEMS, SUSPENSION AND FRAME DESIGNS

General Aim

The student should gain a general knowledge of the geometry of front end
alignment and the methods used to identify types of front suspension

systems.

MODULE 23.01 TYPES AND IDENTIFICATION OF FRONT SUSPENSION SYSTEMS

Goal Statements

The learning experiences in this module are designed to:

a. provide opportun1t1es for 2ach student to recogn1ze the common
types of steering systems in use on light vehicles; and

b. develop.student understand1ng of the basic theory of the
sclid "I" beam suspension and the independent front suspension.

Learning Outcomes ~ student Activities

The student should be able to:

23.01.01

identify the various front suspension -using a prepared list of
methods starting with the two basic front suspension systems,
methods seek out cars with examples

of the listed types

23.01.02

write down the year and make of the -study I beam, twin I beam,
vehicle beside its respective suspen- conventional,; coil over;
sjon system strut type, parallel and

lateral type torsion bar
suspension
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MODULE 23.02 FRONT AND REAR SUSPENSION SPRINGS AND SHOCK ABSORBERS

Goal Statements

The learning experiences in this module are designed to:

a. provide the student with an overview of the characteristics
, of the various spring types; : S ,
b. provide an introduction to thé operation of shock absorbers; and
C. increase student ability to idéntify the various methods of

rear suspension.

Learning Outcomes Student Activities

The student should be able to:
23.02.01

recognize and identify the various
designations of springs

23.02.02

list four spring types (single or ~discuss single or multileaf,
multileaf, coil and torsion bar) coil-and torsion bar

23.02.03

state Hooke's Law as it applies -study elasticity of materials
to springs and Hooke's Law

23.02.04

outline reasons for a shock -refer to notes and classroom
absorber discussion on spring

oscillation

23.02.05

trace the fluid flow in a direct -using a wall chart, trace
acting or telescopic-type hydraulic the fluid flow for a shock
shock absorber absorber in both compression

and rebound positions
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23.02.06

describe the differences between —use classroom notes and

the solid axle and independent prescribed text to study
rear suspensions emphasizing the rear suspension systems
advantages/disadvantages of each
23.02.07

outline the reason for a stabilizer -use bkéStiibed text for
bar being installed on a vehicle definition

—
'a),;,'
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MODULE 23.03 FRONT SUSPENSION INSPECTION AND FRONT END GEOMETRY

Goal Statements

The learning experiences in this module are designed to:

a. dintroduce the student to procedures for checking a front
] end v1sua11y for wear;
b. introduce the student to the geometry of the steer1ng

system; and
c. orient the student to approved procedures for mak1ng
adjustments in front end alignment

Learning Qutcomes Student Activities

The student should be able to:

23.03.01

identify parts subject to wear on a -as a group, using a list of

vehicle steering system common faults and checking
procedures for front sus-
pension, compile a reportr
on a vehicle for the instruc-
tor to evaluate (tire wear,
shock absorbers; spring
condition; ball joint and
steering 11nkage wear,
steering gear box wear)

23.03.02

describe the following terms and -with handout and notes from

state the purpose of each: classroom lessons and work-

caster, camber, toe-in, king p1n shop demonstration, prepare

1nc11nat1on, turning radius; toe- definitions and purpose of

out on turns, included angle , front end geometric terms

23.03.03

point out on a model of a front -practice adjusting caster and

end suspension how to adjust caster cambér on working model front

and car r end L o
-record original setting .
-make several adjustménts and
record o
-return to or1g1na1 csttings

150




MODULE 23.04 FRAME DESIGNS AND CHARACTERISTICS

Goal Statements

The learning experiences in this module are designed to:
a. help student understanding of the advantages and safety
features of the integral body and frame construction
(unibody) design; and

b. increase student awareness of the differences between
the "X"- type frame and box girder frame design.

Learning Outcomes 7 Student Activities
The student should be able to:
23.04.01
state the advantages and safety -discuss the advantages and
features of the integral body and . safety features of_the
framé (unibody) désign : integral body and frame

: (unibody) design
23.04.02
outline the differences between -discuss the differences
"X'-type frame and box girder between the "X"-type frame
frame design and box girder frame design
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C P 12 - GENERAL MECHANICS

General Aim and Purpose

The primary aim of this general mechanics program in grade 12 is to

provide learning experiences that will help students develop marketable

skills or qualify for advanced standing in a related program at a

co]]ege or prov1nc1a1 institute. At the grade 12 1eve], an 1ntegra]

part of the learning experience involves practical experience in a

working situation external to the school. This cooperative career

preparation component involves at least 100 hours of activities that
are community based to provide actual work exper1ence organized through
the cooperation of employers and union organizations.

Students should acquire a comprehehsive khow]édge of:

a. basic requirements for successful empioyment in geherai
mechanics vocations;

b. practices for clean, safée and orderly work habits;

C. tﬁéory of opération and construction of mechanical
vehicles;

d. maintenance, repair and adjustments related to the general
mechanics occupations;

e. concepts applicable to troubie-shootiqg techniques;

f. employment opportunities and occupational qualifications
needed for job entry levels;

g. procedures and opportunities available for continuing
education; and

h. employers expectations for a positive attitude toward the
work ethic and good relations in working with others.




UNIT 1.0 COOPERATIVE CAREER PREPARATION (COMMUNITY BASED)

General Aims

The student should:
a. deve]op increased understanding of the employment opportunities
} in _the local commun1ty, the province and the country;
b. gain practical experience relating to employment responsibilities;
c. benefit from the knowledge and experience of resource persons
from business and industry.

Community represeiitatives should participate in organized activities
connected with the program.

MODULE 1.01 PREPLACEMENT ROUTINE

Goal Statements

The learning éxperiences in this mocule are designed to:

a. ro~vide the opportunity for the student to review appropriate
rooulations of Workers' Compensation Board;

b. rﬁv.”' all necessary procedures for studert transportat1on to
an.. ron a piacement work site; .

e. incr2aze studint responsibility to school and employer;.

d. acq-. At the :zmudent with documentation; forns, contracts,
and trn.: impori - of emp]oyer, teacher, and student.

Learning Gu-scias. . Student Activities

R

The student siouid ce able to:

1.01.01
dress ap*ropr1a;e]y for the type of -discuss éppropr{até dréss
for different occupations

employment experience

1.01.02

describe the transportation —consider public or private
procedures for reaching the job means

site

j.t}i;



1.01.03
list the important factors related
to expected behaviour on the job
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-review introductory process

to contact employer
-discuss manners, speech,

things to observe
-discuss significance of

reports
-read examples of reports
that will be written by the
employer and the teacher
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MODULE 1.02 PLACEMENT (EXTERNAL TO SCHOOL)

Goal-Statements

The learning experiences in this module are designed to:
a. provide the student with experiences that will relate school
experiences with actual working conditions;

b. provide each student with actual job experience in a work1ng

environment;
c. increase student awareness and understanding of employee

responsibilities;

d. have the student practise ra2cponsibility within a
work environment S S

e. facilitate effective trans’ 4iidents between school

) and employment; ) o )

f. assist the student to sez v . 1n 2ducation and training; and

g. create a student awarenezs o1 .ae cpporturities for further
training.

Learning Qutcomes =~ Student Activities =~ =

The student should be able to:

1.02.03

function effectively in a job =follow directions mutually

situation agreed to by employer and
teacher

1.02.02

work cooperatively with other ~ask questions related to

students or employces career _goals . B}

-maintain good rélations

with others
—acqu1re tra1n1ng exper1ences
in the conmmunity
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MODULE 1.03 POSTPLACEMENT ROUTINE

Goal Statements

The learning experiences in this module are designed to:

a: assist the student to make a job analysis of an occupation

~ related to the placement, and

b. review employment and career possibilities related to
actual job experience.

Learning Outcomes Student Activities

The student should be able to:

1.03.01

prepare a job analysis of an -review format of sample
occupaticn where work experience analyses -

was obtained -discuss career path
list safety factors that must be -review safety aspects

observed in a chosen occupation related to self and cthers




- 158 -

MODULE 1.04 STUDENT REPORTING PROCESS

Goal Statements

The learning experiences in this module are designed to:

a. provide each student with a format to report on their field

, experience with an employer, ]

b. examine roles of employee duties in an occupation and reiate
to particular school experiences, and

c. have the student prepare a formal list of contacts and
practical job experiences.

~ Learning Outcomes Student Activities

The student should be able to:

1.04.01

complete a report of the job -review content of reports

placement and discuss in detail and prepare details on the

the positive (and negative) work experience

aspects of the experience -prepare an oral report to
the class on the experience
at a job site

1.04.02

explain the job advantages and -discussions in class

disadvantages of an occupation

1.04.03

list criteria of satisfactory job ~discussions in class

performances

1.04.04

list criteria of unsatisfactory -discussions in class

job performances

16
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MODULE 1.05 LETTER OF THANKS TO EMPLOYER

Goal Statement

The Tearning experiences in this module are designed to provide
the student with a_format to prepare a letter of thanks to
employers who provided work experience.

Learning Outcormes - Student Activities

The student should be able to:

1.05.01

organize and write a letter of -prepare a draft for
thanks to the business firm where approval by the teacher
job experience was obtained -type ur write a letter

using correct grammar
-mail or deliver to business
within one week of return
to school
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General Aim

The student should develop and apply positive attitudes toward the

app11cat1on of standard shop practices, proper care of tools, and

observance of safety rules and regulations:

MODULE 2.01

Goal Statements

REVIEW OF SAFETY PROCE’URES

The learning experiences in this module are designed to:

work habits; and

a. develop a positive attitude toward safe pract1ces and acceptab]e

h. help the student to act with initiative to adopt correct
practices in any emergency situation that develops.

Learning Outcomes

Student Activities

The student sheuld be able to:
2.01.01

demonstrate good housekeeping habits

2.01.02

identify safety and health hazards
and take corrective action

2.01.03

demonstrate the app11cat1on of
prODer practices in moving or
lifting equipment

“maintain a clean and
safe work area

-use safety g]asses, shields,

guards and other protective

equipment
-become familiar w1th the

handling and storing of .
materials used as cleaning
agents

-study and apply rules for
lifting objects .

-use safety stands__ .

-use cranes and dollies for
objects




[
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MODULE 2.02

Goal Statements

REVIEW OF EMERGENCY PROCEDURES - FIRE AND MEDICAL

The learning experiences in this module are designed to:

&. acquaint the student with the basic procedures that should
be followed for any emergency situation, =
u. Pprovide experiences in the practical use of fire fighting

equipment, and

c. introduce the student to basic first aid procedures.

Learning Qutcomes

Student Activities

The student should be abie to:

2.02.01

describe and demonstrate the proper

use and applicaticn of four

appropriate fire extinguishers for

different types of fires
2.02.02

identify procedures for minor
and major accidents

2.02.03

1ist specific situations in a shop

where potential fires can develop

-analyze various emergency
situations involving fires
-apply safety practices to

simulated fires

-study Workers' Compensation
Board safety materials

-discuss precautionary
measurés that will reduce
the danger of fire

1675
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MODULE 2.03

Goal Statements

SHOP PRACTICES AND CUSTOMER RELATIONS

In this module, the learning experiences should help the student to:

utilize service manuals;

a. i
b. exp1a1n the 0rgan1zat1ona1 eructure of a mechan1ca1 service shop;

c. r ~ognize and apply acceptab:~
reiation situations; and

r2-tices in various customer

d. develop positive attitudes toward others in a working environment :

Learning Outcomes

Student Activities

The student should be able to:

2.03.01

outline the 0rgan1zat1ona1 structure

of a mechanical service shop

2.03:02

interpret and complete work
orders and supporting documents

2.03.03

interpret ana apply shop service

manuals to perform service and repair

work according to manufacturers'
recommendations

2.03.04

demonstrate a working kncwledge of
the fundamental principles of customer
relations

-analyze the organizational
structure of a typical
mechanical service shop

-discuss the app11cat1on of
business documents such as
time t1ckets, sales orders,
warranty forms, purahase
requisitiors

-use manufacturers' service
manuals, bulleti:s and

equipment operating instructions

-usé role playing situations
to become familiar with
employee troits that can be
objecticunable to customers
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2.03.05

identify potential problems and
solutions for effective customer
relations

-interpret customer behaviours
and frustrations
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UNIT 3.0 TOOLS AND EQUIPMENT

General Aim
The student should deve]op an apprec1at1on of proper care and use of
specialized tools and equipment.

MODULE 3.01 SPECIALIZED TOOLS AND EQUIPMENT

Goa1 étatements

The learning experiences in this module are designed to:
a. 1ncrease student awareness of the many different_types of
tools and equipment necessary to effect repairs in the

. mechan1ca1 trades, and
b. provide the student with visual examples of actual equ1pment

in operation.

Learning Outcomes ~ Student Activities

The student should be able to:

3.01.01

demonstrate a know]edge of the tools -tour of shop(s) engaged in
and equipment to effect specialized specialized repairs and
repairs services
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MODULE 3.02 REVIEW OF PRECISION MEASURING EQUIPMENT

Goal Statements

The learning experiences in this uiodule are designed to:

a. develop the ability of the student to select and use precision
, measuring equipment as required in the mechanical trades, and
b. develop an appreciation of the need to care for precision

equipment.

Learning Outcomes

Student Activities

The student should be able to:
3.02.01

describe the application and use of
each of the following:

insidé micrometer
outside micrometer
cylinder gauge
telescoping gauge
brake drum gauge
dial indicator
sma]] ho]e _gauge
feeler gauge
straight edge

dial bore gauge

RNi= T 1~h (0 A..O0 O

3.02.02

measure precision parts accurately
and evaluate their condition by
reference to the manufacturer's
specifications

Note: Usé S.I. inStfumehts

where possible.

-review the application and.
uses of each of the following:

inside micrometer
outside micrometer
cylinder gauge
telescoping gauge
brake drum gauge
dizi indicator
smai! hole gauge
veritier caliper
feeler gauge
straight edge
aial bore gauge

XKiCui =i I 1~hi(D OO O

-use the following equlpment

on a variety of precision
parts found in the shop:

inside m1crgmgtgr
outside micrometer
cylinder gauge
telescoping gauge
brake drum gauge
dial indicator
small hole gauge
vernier caliper

. straight edge

k. dial here gauge

-refer to manufacturer 's

o=@~ OO0 oW,

amount (if any) of wear




UNIT 4.0 INTERPRETATION OF MECHANICAL DRAWINGS AND TECHNICAL DATA

General Aim
The student should develop abilities to use basic information from
mechanical drawings, exploded views and related technical data.

MODULE 4.01 READING DRAWINGS AND EXPLODED VIEWS

Goal Statements

The learning experiences in this module are designed to:

a. assist the student to develop competency in reading drawings
and interpreting exploded views, and o
b. provide opportunities for the student to apply skills in the

use .7 drawings and exploded views in assignea operations.

Learning Qutcomes ] Stud2nt Activities

The student should be able to:

4.01.01

identify objects from prepared . -study and discuss pictorial

mechanical drawings in pictorial views

and orthographic projection -study the standard placement
of orthographic views

4.01.02

locate parts from exploded views of -study and discuss the

appropriate assemblies advantages of using exploded

views

1 +-¢ o~
;-
v i
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MODULE 4.02  READING PARTS CATALOGUES

Goal Statement

The learning experiences in this module are designed to further develop
the ability of the student to read parts catalogues.

Learning Outcomes . . . , Student Activities .

The studént shouid be abie to:

4.02.01

use the index and various sections -review the use of a parts
of a parts catalogue as required catalogue

to Tocate parts

4.02.02

locate specific information in a -usé a parts catalogue and
parts catalogue according to lTocate specific items

assigned tasks

175




UNIT 5.0

General Aim

SOLDERING AND GAS WELDING

The student should develop increased understanding and skill in joining

metals by soldering and gas welding processes.

MODULE 5.01

Goal_Statement

REVIEW OF SOLDERING PROCEBURES

The learning experiences in this module are designed to increase
student abilities to join metals by soldering.

Learning Outcomes

Student Activities

The student should be able to:

5.01.01

describe the design and explain
the function and application of
equipment

5.01.02

prepare surfaces for sonering

5.01.03

select proper solder and fluxes

5.71.04

select proper heating method for
specific operation

5.01.05

demonstrate a working knowledge of
the fundamental principles of
soldering using flame or radiant
heat

{ '~ -
P

-réview common applications
for soft and hard soldering
metals

-clean physically and chemically

-review composition of materials

-discuss approved heat sources
-review application of
soldering irons and gas
torches

-discuss basic principles
and safety factors




5.01.06

perform soldering onerations , -practice assigned exercises
with standard soldering equipment

170
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MODULE 5.02 REVIEW OF GAS WELDING PROCEDURES

Goal Statements

The learning experiences in this module are designed to:
a. increase student skill in the safe operation of gas
welding equipment, and . = o o
b. review advantages and disadvantages of the various methods
available for gas welding metals.

Learning Outcomes o ~ Student Activities

The student should be able to:

5.02.01

describe correc: handling and ~discuss procedures for

operating practices for gas handling and securing gas

welding equipment welding equipment

5.02.02

demonstrate correct procedures and -use soapy water

methods in testing for leaks tests

5.02.03

perform basic welds on flat stock ~practice welds to develop
skills
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MODULE 5.03 SAFETY RELATED TO GAS WELDING IN HAZARDOUS LOCATIONS

Goal Statemenis

The learning experiences in this module are designed to:

a. develop student awareness of the safety hazards and
precautions required while welding on and around
automobiles_and other hazardous locaticns, and

b. provide examples of the importance of safety around
hazardous and flammable materials.

Learning Cutcomes ~ Student Activities

The student shoild be able to:

5.03:01

demonstrate a working knowledge of -study and discuss the specific

safe practices in the use and handling safety problems involved in

of gas welding equipment in hazardous an automotive shop

situations ~use equipment as helmet,
face shield, gloves, boots,

1 leathers; protective screens

-discuss danger of butane
lighters exploding when in
contact with sparks

5.03.02

outline the effects of heat -discuss saféety aspects

on metals




UNIT 6.0 ELECTRICAL SYSTEMS

General Aims

The student should deveiop a working knowledge of:

the basic principles of D C motor operation;

a
b. the procedures for testing and servicing electrical

starting systems;

the theory and operation of modern charging systenis;

the theory and operation of standard and electronic

ain

ignition systems; and

e. the procedures to inspect, test and service flywheel

._magnetos in relation to the theory of electromagnetism.

MODULE 6.01 PRINCIPLES OF ELECTRIC MOTOR OPERATION

Goal Statement

The learning experiences in this module are designed to provide
an introduction to the theory and construction of the electric
motor.

Learning . .*-omes Student Activities

The student should be able to:

6.01.01
outline the principles that cause -use prescribed text for
a current carrying conductor to reference

move in a magnetic field

6.01.02

draw a simple diagram of a -study and discuss magnetic
conductor in a magnetic field force effect

6:01:.03 \

point out on a diagram the current -stuay classroom notes on

series wound motors

-discuss the effect of low

flow in a simple series wound motor

res1stance and high current
flow on motor performance
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6.01.04

expinin and outline the effect that -use prescribed text and
a shunt winding has on a four pole classroom notes

starter

10y
&L
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MODULE 6.02

Goai ététements

PRINCIPLES OF SWITCHING/RELAY DEVICES/STARTER DRIVES

The learning experiences in this module are designed to:

a. orient the student to the function of magnetic switches and

so]eno1ds,

b. develop student understanding of the various starter drive
arrangements and their function, and
c. provide an introduction to the methods used to engage «-.d

disengage a stavter drive with an engine ring gear.

Learning Outcomes

Student Activities

The student should be able to:
6.02.01

explain and outline the operation of a
magnetic switch and list an application

6.02.02

trace current flow in a magnetic
switch

6.02.03

explain and outline the operation
of a solenoid as related to a
starter motor

6.02.04

describe the need for the neutral
safety switch on a given automatic
transmission equipped vehicle
6:02.05

list types of starter drives and
their operation

~list some app - icat ns

-study assigned reference

-trace current flow in an
operating solenoid; part1cu]ar1v
note the function of the pull-in
and hold-in windings.

~contrast Ford movable pole
shoe with more -onventional

types

zcheck several vehicles for

neutral safety switch lccations
and record information

-use text and study the
overrunning clutch drive and
disengagement method




- 175 -

MODULE 6:03 INSPECT, TEST AND SERVICE STARTING SYSTEMS

Goal Statements

The Tearning axperiences in this module are designed to:

a. develop student un'-rstanding of inspection precaedires, and
b. provide the student with understanding of the basic
testing procedures in starter diagnosis.

Learning Outcomes e Student Activities -

The student should be able to:

6.03.01
diagnose a vehicle starting system -from the text, iist the
problem common problems and possible
causes
-1ist sc.:tions
6.03.02
perform a starter voltage dron test -check manufacturers'

specifications

i3%
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MODULE 6.04 PRLNCIPLES OF ALiERNATOR CHARGING SYSTEMS

Goal -Statements

The learning experiences iv this module are designed to:

a. develop stuasnt understanding of the construction and operatior

of alternators;

b. fam111ar1ze the student w1th e]ectron1c dev1ces that are now

used in motor vehicle cundarging sysStems, and
¢. 1introduce the methods used t. achiev~ rectification and

requlation:

Learning Outcomes . _

Studert beocvities

The student shouid be able to:

6.04.01

describe the con.truction and operation

of an alternator

6.04.02

outline the basic operation of diodes

and transistors and their application

in the motor vehicle

6.04.03

describe rectification of alternating

current using a wall chart
6.04.04

explain need for alternator output
control

use a s1mp11f1ed alterna*or

d1agram (rotating bar magnet
in a wire loup) and study
the ways that current
product1on c21 be increased:

a. increase strength of

magnet1c field

b. increase the speed of
the moving magnetic
field

~. 1increase the number
of loops

-use handouts and classroom
notes to study diodes and
transistor operations

-study classroom notes and
the prescribed texi descripticns

-explain how reguiatfon is
achieved

~ s



MODULE 6.05

6041 Statements

The learning experie~ces in this module are de

INSPECT, TEST AND SERVICE CHARGING SYSTEMS

RIS o

a. acquaint the .tudent with the logical steps to troubieshoot

a motor ve-icle charging system, and

b. provide opportunities for the student to participate in the
testing of a motor vehicle charging system.

Léarnfng Outcomes

Student Activities

The student should be abie to:
6.05.01

identify common charging system
problems

£.05.02

complete a charging circuit
resistance test

6.05.03

check regulator operating voltage

6.05.04

test alternator current output

-compile list of pioblems and
causes, e:a;. low battery;
overchargea battery; faulty
indicator iamp; noisy alternator

-refer to manufacturers’
trouble-shooting guides for
direction

-participate in_a group exerecise
completing an ‘on the car'

chz - -a circuit test; check
wi .- 2ct to manufacturers'
S “.tions

o (L\‘

-participate in a group
activity completing an o
‘on the car' voltage regulator
test; follow manufacturers'
procedures

-participate in a group

the car' current output test;
follow manufactu:ers'
procedures

=3
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MODULE 6.06 PRINCIPLES OF IGN:TION SYSTEMS

Goal Statements

The learning experiences in this module aré designed to:
3. ovient the studeit to the theory and operation of the

- conventional ignition system, and.
5. develop student understanding of the electronic

ignitien system.

Learning Outcomes . Student Activities

The =*udent shoqu be able to:

6.06.01

state how the contact point ignition -using classroom notes and

system wovis prescr1bed text; discuss
suventional system

6.06.0.

list compcnents and their functions
in thé primary and secondary
ignition system

6.06.03

select the proper spark plug for a -using the prescriped text and

given engine a spark plug chart; select the
proper plug and heat range
for several types of engines
and conditions, i.e. generally
high speed driving, low speed
driving, oil fouling

6.06.04

state the major differences between ~compile a list of the electronic

conventional and electronic systems controls and sensing devices
that make up the electronic
igritions

6.05.05 .

state the advantages of an e1ectron1c
ignition system l ok
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MODULE 6.07

Goal Statements

INSPECT, TEST AND SERVICE CONVENTIONAL IGNITION SERVICE

The learning experiences in this medu’e are designed to:

a. iniroduce the Student to the methods used to inspect and

, trouble-shoot the ignition system, and

b. bprovide opportunities for the student to use thz various
test equipment for motor vehicle engine diagnosis:

Learning Outcomes

Student Activities

The student should be able to:
6.07.01

trouble-shoat problems in a
conventional ignition system

6:07.02
remove the distributor, rotate
engine; re-ostablish #1 top dead

centre, replace distributor
correctly and retime engine

5.07.03

perform |gn1t10u system tests on
primary and secondary circuits using
a voltmeter, tach/dwell meter, ohmeter,
oscilloscnr-

-use a prepared trouble-shooting
chart listing problem
conditions and soluticns
-practise repairing simulated
problems on a test engine

-practise distributor removal
and replacement using procedure
sheet on test engine

-practise the use of specific
ignition test equipment in
diagnostic procedures
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MODULE 6.08 INSPECT AND TEST ELECTRONIC IGNITION SYSTEMS

Goal Statements

The learning experiencés in this module are designed to:

a. orient the student to the approaches and d1agnest1c methods used
in the tes*ing of electronic ignition. systems, and

b. develop student awarenéss of the method used for component
replacement in the electronic ignition system:

Learning Outcomes ~_ Student Activities
The student should be able to:

6.08.01

ou*” ~hods used to trouble- -review use of voltmetér and
st 3nic ignition systems ohmeter (detailed test.

l precedures -are available on
specific _electronic_ignition
systems from the vehicle
manufacturers)

-participate in an exercise
simulating an electronic
ignition component testing
procedure (group activity)

6.08 02

state procedures to be used for. -replace electronic ignition
replacement of electronic ignition components on a test vehicle
components
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MODULE 6.09
FLYWHEEL MAGNETOS

Goal Statements

PRINCIPLES OF OPERATION; INSPECTION AND TESTING OF

The learning expariences in this module are designed to:

a. increase student awareness of the theory of electromagnetism,
b. develop understanding of methods used to create a current flow

in a magneto ignition system, and

c. assist the student to inspect and test flywheel magnetos.

Learning Cutcomes

Student Activities

The <tudent should be able to:

6.09.01

state the electromagnetic theory

6;09;02

outline the application of
electromagnetism as used in a
flywheel mayneto

6.09.03

defect

-review and discuss the
theory of electromagnetism

-study and discuss the theory
and operation of a flywheel
magneto

~study and discuss possible
defucts such as loose or
damaged wires and insulation

-Study and discuss the use of
magneto testing equipment:
carry out tests, exercising
all safety precattions with
regards to electric shock:
consult manuals

n.
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UNIT 7.0 POWER BRAKE SYSTEMS

General Aim

The student should gain a basic understanding of the construction

and operation of power brake systems

MODULE 7.01 POWER ASSIST BRAKE UNITS

Goal Stétements

The learning experiences in this module are designed to:

a. introduce the student to the construction and operation of

power assist brake units; and

b. provide opportunities for the student to diagnose common

power assist brake unit problems.

L »arning Gutcomes

_ Student Activities

The student should be able to:
7.01.01
outline the operation of the following
power assist brake units:
a. vacuum suspended
b. air suspended
¢. hydro boost
7.01.02

nutline the construction of tf >
fu' .owing power assist brake units
d. vacuum suspended
b. air suspende
c h:'dro boost

~discuss the operation of the
power assist brake units

-d1sassemble _a_power assist
brake unit following the
manufacturer's prescrited -
methods (small group activity)




UNIT 8.0 i TS 2 DIESEL AND GASOLINE

The student should gdin éxpérience with:

a. the opcration of diesel engines and some of the trouble-

~ shooting techniques; S -

b. the correct procedures to follow in the overhaul of a
gasoline engine including the disassembly; inspection;
evaluation, repair and assembly according to manufacturers'’
recommended procedures; and . ,

C. the didgnosis of small engine problems and procedures to
determine and conduct corrective actions. |

MODULE 8.01 DIESEL ENGINE OPERATION

Goal Statement

The learning experiences in this module are designed to provids

opportunities for the student to learn about ‘he construc "-n and
operaticn of a diesel engine.

Learning Outcomes Stud=nt Activities

The student should be able to: Note: Group Activity: either

o in school, away from.

8.01.01 school or theorétical
approach

list major construction features of - -
a diesel engine -operate as a group and under
the supervision of the teachear
8.01.N2

list operating characteristics of a
diesel engine

et
e



MODULE §.%. - ('22HAULING A GASOLINE ENGINE (Either tioduie 8.02 or
8.03 must bé compléeted)

w0al Statements

The learning experiences in this module are designed to:

a. review practices and procedures demonstiated and discussed
during the C P 11 General Mechanics program,
b. develop student apprec1at1on of the need to follow the manufacturer's
~commended procedures in the overhaul of a gasoline engine,
C. 1ncrease student awareness of the need to refer to the
manufacturér's specifications in the evaluation and repair of
. engine components, and
d. assist the student in referring to the manufacturer's
operation manual to safely and correctly use the specialty
equipment and tools that apply for an engine overhaul.

Learning Outcomes ~ Student Activities

The student shsuld be able to: Note: ATl these ! :low are group

o activities

8.02.01

evaluate the condition of an engine —evaluate the coqd ‘iun of en

be fore removal from the vehicle engine before re:» . rrem

(apply the manufacturer's recommended the vehicle (fO]]OW‘~q the

test procedure) manufacturer's recommended
test procedure)

8.02.02

remove an engine from a vehicle -remove a gaso]1ne eng1ne ,

following the manufacturer's from a vehicle “following the

recommended procedures manufacturer's recommended
procedures)

8.02.03

follow the engine manufacturer’'s -disassemblé an engine

recommended procedures to (fo]]ow1ng the engine manufact-

disassemble an engine urer's recommended procedures)

8.02.04

evaluate engine components fo]]ow1ng -evaluate engine components

the manufacturer's procedures, and

referring to the manufacturer's

SpeC1r1cat10ns




8.02.05

service engine components to the
standards established by the =
manufacturer using the prescribed
equipment or tool in accordance
to the equipment or tool
manufacturer's operating
procedures

8.02.06

assemble an engine following the
manufacturer's procedures

8.02.07

install an erigine in a vehicle
following the manufacturer's
procedures

8.02.08

start and test an engine after
overhauling and installing, to
ensure that it meets tne

manufacturer's performance
level and standards

185 -

-service engine componénts to
the standards established by
the manufacturer, using the
prescribed equipment

-assemble an engine

-install an engine in a vehicle

~conduct this assigament in
small group situation

192
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MODULE 8.03

Goal Statements

OVERHAULING A SHALL GASOL INE ENGINE

The learning experiences in this module are dz s1gned to:

a. increase the student ability to diagnose small enginé

problems,

b. assist the student in formulating the procedur es required

to correct the engine faults, and

c. assist the student to carry out the repairs and rectoreztion
of an engine for successful operation.

Learning Outcomes

Student Activities

The studen* snould be able to:
8.03.01

evaluate “he performance of an
operating engine

8.03.02

1Qyo]yedr.or a non- operat1ng,englne
and evaluate steps to be fnliowed to
locate the source of trouble

d:55. U,

iaéhtify engine detects

8;&3; 04

carry out the requ1red repairs and
restoration of the engine

192

Noté: Individual or group
activities

-discuss, observe and 1list
the actual and possiile
indications of engine
problems

—d1scuss and 1list the systems

involved and the order in
which they may be tested
-d1scus§ and evaluate the
various tests and evaluations
-carry out the disassembly and
procedures as requ1red to
locate the source(s) o

trouble

—uswng available texts and
engine manuals, outline the

procedures for. correcting
the engine defects

-using the correct tools, gauges,

torques; specifications etc:
carry out the required repairs,

adjustments and reconditioning
as reqguired
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8.03.05

test run and fine tune an =discuss safe operating

engine conditions =~
-discuss and research final
adjustments

-add fuel and start engine;_
adjust controls as required
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UNIT 9.0 FUEL DELIVERY SYSTEMS

General Aim
The student should acquire knowledge of the operation of various
types of dutomotive fuel injection systems and turbochargérsiiimiw

MODULE 9.01 PRINCIPLES AND TYPES OF AUTOMOTIVE FUEL INJECTION
SYSTEMS (GASOLINE)

Goal- Statement

The learning experiences in this module are designed to increase

student awareness of the differences between fuel injection and

carburetion. :

Learning Outcomes . -~ Student Activiiies N

The student should be able to:

9.01.01
identify the advantages and —class discussion, e.g.
disadvantages of a common fuel K-Jetronic

injection system

9.01.02

explain the function and purpose
of the major components of a common
fuel injection system o .

19

~ X
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MODULE 9.02 OPERATING PRINCIPLES OF AUTOMOTIVE TURBOCHARGERS

Goal Statements

The iearning experiences in this module are designed to
help the student develop an understanding of the operating
principles; advantages and disadvantages of automotive turbochargers.

Learning Outcomes Student Activities

The student should be able to:
9.02.01
explain and outline the function -discuss the function and
and purpose of major components of : purpose of major components
an automotive turbocharger of an automotive turbocharger
9.02.02
“identify and 1ist the advantages and -discuss aavahtagésraﬁgﬁﬁfrﬁ
disadvantages of automobile disadvantages of automobile
turbnchargers turbochargers




UNIT 10.0

General Aim

EMISSION CONTROL SYSTEMS

The student should develop increased awareness of the methods used to.
control vehicle emissions and procedures to diagnose and service basic

system mal functions.

MODULE 10.01

Goal Statements

POSITIVE CRANKCASE VENTILATION SYSTEMS

The learning experiences in this module are designed to:

a. help the student recognize the need for and operation of positive
crankcase ventilation in the control .of vehicle emissions;
b: help the student recognize the need for reguiar service and .
. inspection of the positive crankcase ventilation system, and
c. develop student skills in recognizing the common malfunctions :
of the positive crankcase ventilation systems.

Ltearning Qutcomes

Studenf Acifyjiime,_gg,,g,g,”,

fhe Student shouid bé abié to:
10.01.01

list_ the purpose of the positive
crankcase ventilation systems

10.01.02

compare and outline the operation
of the positive crankcase
ventilation systems

10.01.03

list in point form the common
positive crankcase ventilation
system malfunctions

Z.

)

-discuss the purpose of the
positive crankcase ventilation
systems

-discuss and 1ist the various
positive crankcase ventilation
systems

positive crankcase ventilation
system malfunctions




10.01.04

demonstrate how to service a
positive crankcase ventilation
system
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-group activity to inspect
and service a positive
crankcase ventilation
system
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MODULE 10.02 VAPOUR RECOVERY SYSTEMS

Goal Statements

The learning experiences in this module are designed to:

a. increase awareness of the need for and aperat1on of the

vapour recovery system in the control of vehicle em1ss1ons,

b. help the student to recognize the need for regular service

~and inspection of the vapour recovery system, and
c. develop student skills in recognizing the common malfunctions
of the vanour recovery system.

~ Learning Outcomes ~ Student Activities

The student should be able to:

10.02.01

list the purposes of the vapour -discuss the purpose of the

recovery system vapour recovery system

10.02.02

outline thé operation of a vapour -discuss a vapour recovery

réecovery System system

10.02.03

list in point form the common -discuss and list the various

vapour recovery system ma1functions vapour re;qyery system
malfunctions

10.02.04

demonistrate how to service a -group act1v1ty to inspect and

vapour recovery system service a vapour recovery
system

Jd5
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MODULE 10.03 EXHAUST GAS RECIRCULATION SYSTEMS

Goal Statements

The learning experiences in this module are desigred to:

a: increase student understanding of the need for and operation

of exhaust gas reci

irculation systems and heat riser control,

b. assist the student to recognize the need for regular service
and inspection of the exhaust gas recirculation system, and
c. develop student skills in recognizing the common malfunctions

of the exhaust gas recirculation system.

__Learning Outcomes

Student Activities

The student should be able to:
10.03.01

list the purposes of the exhaust
gas recirculation system

10.03:02

outline the operation of an exhaust
gas recirculation system

10:03.03

list in point form the common exhaust
gas recirculation system malfunctions
10.03.04

demonstrate how to service an exhaust
gas recirculation syster

10.03.05

demonstrate the function of heat
riser

-discuss the purpose of the
exhaust gas recirculation
system

-discuss the operation of an
exhaust gas recirculation
system

-discuss and 1ist the various
exhaust gas recirculation

-group activity to inspect
and service an exhaust gas
recirculation system

~discuss intérrelation of
EGR and heat riser




- 194 -

MODULE 10.04 AIR INJECTION REACTION SYSTEMS

Goal Statements

The learning experiences in this module are designed to:

a. assist the student te recogn1ze the need for and operat1on

of the air 1nJect1on reaction system in the control of

vehicle emissions, o
b: outline the need for regu]ar service and inspection of the air

~injection reaction system, and
c. develop student skill in recognizing the common ma]funct1ons

of the air injection reaction system.

Learning Outcomes .  Student Activities

The student should be able to:

10.04.01

list the purposes of the air’ -discuss the purpose of the

jnjection reaction system air injection reaction system

10.04.02

outline .the operation of an air -discuss an air injection

jnjection reaction system reaction system

10.04.03

list in point form the common air -discuss and list the various

injection reaction system air injection reaction

malfunctions system malfunctions

10.04.04

demonstrate how to service an air -group activity to inspect

injection reaction system and service an air injection
reaction syst‘
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MODULE 10.05 CATALYTIC CONVERTORS

Goal Statements

The learning experiences in this module are designed to:

é;‘ develop awareness of the need for and operat1on of cata]yt1c
) convertors in the control of vehicle emissions,
b: increase student awareness of the need for regu]ar 1nspect1on

of the catalytic convertor,

c. develop student skills in recognizing the common malfunctions

of the catalytic convertor, and

d. help the student to recogn1ze that extreme operat1ng temperatures
create hazards.

Learning Outcomes ~ Student Activities o
The student should be able to:

10.05.01

1ist the purposes of the catalytic -discuss the purpose of the
convertor catalytic convertor

10.05.02

compare and outline the operation of -discuss the catalytic

the catalytic convertor _ convertors

10.05.03

Tist in point form the common -discuss and list the various
catalytic convertor maifunctions catalytic convertor malfunctions

201
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MODULE 10.06 SPARK ADVANCE AND AIR FUEL RATIO CONTROLLED SYSTEMS

Goal Statements

The learning experiences in this module are designed to:

a. help the student toc recognize the need for and operation of
spark advance and aii fuel ratio controlled systems in the

~ control of vehicle emissions, =

b. develop awareness c¢f the need for regular service and
inspectior ot the spark advance and air fuel ratio control
systems, and - .

c. develop student skills in recognizing the commen malfunctions

Learning Outcomes Student Activities

The student should be able to:

10.06.01

list the purpose of the spark advance -discuss the purpose of the

and air fuel ratio controlled systems spark advance and air fuel
ratio controlled systems

10.06.02

compare and outliné the operation of -discuss and 1ist the various

the spark advance and air fuel ratio spark advance and air fuel

controlled systems ratio cantrolled systems




UNIT 11.0 AUTOMATIC TRANSMISSION

General Aim
The student should gain experience with the fundamental operation
and servicing aspects of automatic transmissions.

MODULE 11:01 FUNDAMENTALS OF OPERATION

Goal Statements

The learning experiences in this module are designed to:

a. provide opporfunities for the student to become familiar with
the construction and operating principles of a conventional

, torque convertor, , - . .

b. increase student understanding of vortex flow, rotary flow,

torque multiplication and stall condition, and
c. develop student awareness of the function of a planetary gear

set.
Learning Outcomes Student Activities
The student should be able to:
11.01.01
outline the operation of the torque -discuss the operation of a
convertor assembly torque convertor i
-write a report on the operation
of torque convertors using a
text book as a reference
11.01.02
define the following: -class discussion
a. vortex flow
b. rotary flow
c. coupling point
d. stall condition o
e. torque multiplication ratio
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11.01.02

us1ng a classroom model demonstrate
the power flow through both a simple
and compound planetary gear set

11.01.04
perform basic service to an
automatic transmission following

the manufacturer's procedures
and recommendations

-discuss power f]owffbrough
both a simple and compound
planetary gear set

-trace power flow through
both a simple and compound
planetary gear set using a

classroom model

-small group to drain oil;

remove pan and change f11ter
(foliow the manufacturer's. ]
procedures and recommendations)




UNIT 12.0 DIFFERENTIALS AND DRIVING AXLES

General Aim
The student should acquire knowledge of the fundamental opératior
of differéntials and driving axles: ] -

MODULE 12.01 BASIC OPERATION OF DIFFERENTIALS AND DRIVING AXLES

Goal Statements

The learning experiences in this module are designed to:

a. provide opportunities for the stident to review the basic
function and operation of a simple differential,

b. help the student to trace the flow of power through the gear
train under the varying conditions to which the drive axle
assembly would be subjected; ] S

C. orient the student to the actions of the bearings and seals
utilized in a differential and how these bearings carry the
thrust and radial loads, == e

d. assist the student to identify the different construction design
characteristics of axle shafts, and S

e. provide an overview of the variations of differentials and
a 'plications so that the student can identify and explain the

operation of each particular type.

Learning Dutcomes . Student Activities
The student should be able to: '

12.01.01

identify all the components of a o -
simple automotive differential -indicate by using a coloured
pencil on a handout sheet; the
power flow S
-participate in the breakdown
of the differential for

12.01.02
indicate the flow of power through

the gear train S
22U
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12.01.03

explain why the power sh1fts from

one drive wheel to the other when
the vehicle is in a turn :

12.01.04

identify the following gear types
and design purposes:

O -+Hh® O T

straddle mounted pinion
overhung mountings
sp1ra] -bevel gears
hunting gear sets
non-hunting gear sets
partial non-hunting
jear sets

12.01.05

1dent1fy the following differentials:

LW

cone type

V-ramp non=slip
iimited s1ip differential

-work in small groups and

investigate the various
design characteristics of
each type of differential
in turn

-use handouts covering

differentials and: colour

the diagrams as directed

to indicate thrust and
radial loads

-capt1on the gear types and
design purposes . .
-participate in the dis=
assembly of a common
differential (small group

activity)
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MODULE 12.02 PLANETARY FINAL DRIVES AND APPLICATIONS

Goal_Statements

The learning experiences in this module are designed to:

a. develop student understanding of the planetary gear

fundamentals and construction as applied to final drives, and

b. assist the student to recognize the importance of proper
lubricants for final drive units and intervals of service.

Learning Outcomes.

Student Activities

The student ~hould be able to:
12.02.01
modés of opération:

a. high

b. low
12.02.02
identify proper lubricants by
name and type:

a. extreme pressure

b. hypoid
c. viscosity

-viewing actual unit or
transparencies of same

-research of specifications
and lubricant manufacturers'
literature to become familiar
with trade names etc.

207
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UNIT 13.0 STEERING SYSTEMS AND SUSPENSION SYSTEMS

General Aim
The student should develop abilities to follow approved procedures for
inspecting and servicing suspension systems.

MODULE 13.01 TYPES AND IDENTIFICATION OF FRONT AND REAR SUSPENSION

SYSTEMS

Goal Statement

The learning experiences in this module are designed to provide the

student with a review of previous informatiocn from grade 11
réspect to types and identification of suspension systems.

Learning Outcomes : Student Activities o

The student should be able to:

13.01.01

list the various types of front -review grade 11 classroom

suspension units in use on light notes
vehicles

13.01.02

list various designations of
springs

13.01.03

state Hooke's Law

13.01.04

point out the fluid action in a
direct acting or telescopic type
shock absorber

13:01.05
describe the advantage of an sz,;

independent four wheel suspension
over a solid axle

’
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MOBULE 13.02 PRINCIPLES OF STEERING GEOMETRY

Goal Statement

The learning experiences in this module are designed to provide the
student with a review of previous information (C P 11 General Mechanics)

and further develop awareness of steering geometry.

Learning Outcomes Student Activities =

The student should be able to:

13.0%.01

identify parts subject to wear on -refer to grade 11

a vehicle steering system ‘ classroom notes

13.02.02

list front end geometry terms and tuse prescribed text for

state the purpose of each explanation of terms

13.02.03

point out how to adjust caster and -practice caster/camber

camber on a classroom model adjustments on a classroom
mode]
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MODULE 13.03

Goal Statements

INSPECT AND SERVICE FRONT SUSPENSION SYSTEMS

The learning experiences in this module are designéd to:

a. introduce the studént to inspection procédurés uséd in

front énd service,

b. acquaint the student with the actual adjustment of the

front end alignment geometry, and

c. orient the student to safety requ1rements related to
steering and suspension system service.

Learning Outcomes

Student Activities

The student should be able to:
13.03.01

complete an 1nspect1on and evaluation
report on a given vehicle

13.03.02

list aiignment prechecks

13.03.03
demonstrate wa to read alignment

wheel a11gnment equipment

13.03.04

perform corrective adjustments on
caster; camber and toe-in on a given
vehicle

13.03.05
diagnose wheel alignment problems
and identify repair procedureés

21}

-pract1ce check1ng steer1ng

components, including tires

on several different vehicles
and prepare reports (small
group act1v1ty§

~study prepared 1ist of
alignment prechecks

-Study a complete front end.
adjustment procedure (small.
group activity under direction
of instructor)

-usé troublezshooting procedure
list ip prescribed text and
discuss
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MODULE 13.04 STANDARD STEERING GEAR BOX AND PRINCIPLES OF OPERATION

Goal Statement

The learning experiences in this module are designed to provide the

student with an introduction to the function of the types and design
of standard steering gears.

Learning Outcomes - ___ Student Activities _ .
The student should be able to:

13.04.01

identify the four types of -study information on types of
standard steering gear systems , steering_gearboxes {worm and

sector; Ross cam and lever,
recirculating - ball, rack and
pinion)
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MODULE 13.05 DISASSEMRLE INSPECT AND ASSEMBLE STANDARD
STEERING GEAR BOX

Goal Statements

The learning experiences in this module are designed to:

a. assist the student to evaluaté the standard steering gear
for repair,_and _
b. develop ability of the student to make adjustments to the

standard steering gear.

Learning Outcomes ' : Student Activities

The student should be able to:

13.05.01

disassemble a standard steering -study classroom examples
gear system and eva]uate for ‘ of common steering gear
repairs systnm problems

13.05.02

assemble and complete adjustment -practice adJustments on
on a standard, worm and sector, or steering gear boxes; worm
recirculating ball type steering gear bearing preload, and
box sector shaft preload point

2i.
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MODULE 13.06 OPERATING PRINCIPLES OF POWER STEERING

Goal Statements
The learning experiences in this module are designed to:
a. introduce the student to the theory of operation of the
two basic power steering units, and S
b. develop the ability of the student to identify types of

pumps.

Learning Dutcomes , Student Activities.

The student should be abie to:
13.06.01

identify the rotary valve type and -refer to prescribed text
linkage type power steering
assemblies

13.06.02

identify differences between -view examples of pumps
slipper and vane type power .

steering pumps

213
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GENERAL MECHANICS RESOURCE MATERIALS

Autoimotive Mechanics Crouse; Willjam H: First Canadian Edition,

SI metric, McGraw-Hi11 Ryerson 1980 ISBN #0-07-014535-0

Autombfi?é,Téchnoibgy,,ﬂasﬁ;”E?édfiék,G: Second Edition 1979, SI metric,
McGraw-Hi1l Ryerson 1978 ISBN #0-07-092751-0

Diesel Fundamentals; Service and Repair Todbolt; W. Goodheart Wilcox

Fundamentals of Service  "Electrical” _John Deere Service
PubTication, John Deere Road, Moline, I11inois 61265

Fundamentals of Service "General" John Deere Service Publication,
John Deere Road, Moline, I11inois 61265 . )

Fundamentals of Service "Engines" John Deere Service Publication;,
dohn Deere Road, Moline, I11inois 61265

Fundamentals of Service "Hydraulics" John Deere Service Publication

dohn Deere Road, Moline, I11inois 61265

Fundamentals of Service "Power" John Deere Service Publication,
John Deere Road, Moline, 111inois 61265

Bendix Westinghouse Air Brake Equipment and Service Manual, Automotive
Service School, John Bean Division, Lansing, Michigan :

Barrett Brakes Training Manual Grey-Rock Division of Raybestos, Manhattan
Inc.; Manheim, PA

Grey Rock Brake Service Manual Henry Regnery Company, 114 West I11inois
Street, Chicago, IT1inois 60610

The Engine Cooling SyStgm National Carbon Company, Division of Union

Carbide, Toronto, Ontario .

Glenn's Emission - Control Systems Glenn, Harold T.

Automechanics Glenn Harold T. Copp Clark, Pitman 1976

Heavy Equipment Repair Nichols, Herbert L. North Castle Books,
Greenwich, Connecticut

Engine Bearing Service Manual Seventh Edition Federal-Modul-Bower
Bearing, Detroit 13, Michigan

Prescribed Text 216
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Why Recondition Rods? Sunnen Products Company, 7910 Manchester
Avenue, St. Louis 17, Montana

Just What is a Pin Fit? Sunnen Products Company, 7910 Manchester
Avenue,; St. Louis 17, Montana ,

Small Engine Mechanics Crouse; W.H. and Anglin, D.L. Second
Edition McGraw-Hi1l Ryerson 1980

How_to-Read; Use and Care for Micrometers and Vernier Gauges
Starrett Company, Athol, Massachusetts

Service and Installation Manual Champion Spark Plug Company,
Windsor; Ontario

Facts about Spark Plugs and Engines Canadian Spark Plug Company
of €anada Ltd., Windsor, Ontario

Rotary Engine Yamamoto, Kenichi Toyo Kogyo Company 1971

Mechanics Fundamentals Stockel, Martin Goodheart-Willcox

Auto Sérvicé and ﬁepair Stockel, Martin

Automotive Fiel, Lubricating and Cooling Systems €rouse; W.H.
and Anglin, D.L. Sixth Edition McGraw-Hi1l Ryerson 1981

Automotive Tools, Fasteners and Measurements Crouse, W.H. and
Anglin, D.L. McGraw-Hill Ryerson 1377

Automotive Electronics and Electrical Equipment Crouse, W.H.
Ninth Edition McGraw-Hill Ryerson 1981

Pocket Automotive Dictionary Crouse, W.H. and Anglin, D.L.
McGraw-Hil1l Ryerson 1976

Aids to Educators (Catalogue) General Motors Ltd., Oshawa,
Ontario L1G 1K7

Ford Service Publications (Catalogue) P.0. Box 07150, Detroit,
Michigan 48207 ‘

Instructional Materials Price List Mid-America Vocational Curriculum
Consortium, 1515 West 6th Avenue, Stiilwater, Oklahoma, 74074
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